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Health	  is	  a	  multidimensional,	  holistic,	  concept	  integrating	  physical	  and	  mental	  health.	  In	  
childhood,	  the	  most	  common	  cause	  of	  physical	  disability	  is	  Cerebral	  Palsy	  (CP).	  For	  
individuals	  with	  CP,	  health	  and	  well-­‐being	  is	  impacted	  by	  the	  complex	  interactions	  
among	  their	  physical	  impairments,	  activity,	  participation	  and	  environmental	  barriers.	  
Although	  CP	  is	  considered	  non-­‐progressive,	  secondary	  conditions	  (pain	  and	  fatigue)	  and	  
their	  functional	  consequences	  have	  been	  found	  to	  worsen	  as	  the	  individual	  with	  CP	  ages.	  
While	  preliminary	  evidence	  shows	  that	  many	  of	  the	  physical	  impairments	  (pain,	  fatigue,	  
depression)	  reported	  in	  adults	  with	  CP	  begin	  during	  late	  adolescence,	  there	  is	  little	  
information	  about	  the	  role	  personal	  and	  environmental	  factors,	  impairments,	  activity	  
limitations,	  and	  participation	  restrictions	  have	  on	  health	  and	  well-­‐being	  of	  young	  adults	  
with	  CP.	  
	  
To	  understand	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP,	  the	  International	  
Classification	  of	  Functioning,	  Disability	  and	  Health	  (ICF),	  a	  World	  Health	  Organization	  
framework,	  guided	  the	  selection	  of	  survey	  instruments	  for	  this	  study.	  Surveys	  were	  sent	  
to	  610	  young	  adults	  (18-­‐30	  years)	  with	  CP.	  95	  surveys	  were	  returned,	  55	  were	  self-­‐
reported	  and	  40	  were	  completed	  by	  proxies.	  Increasing	  severity	  of	  impairment	  was	  
associated	  with	  decreased	  participation	  in	  daily	  activities	  and	  social	  roles,	  while	  loss	  of	  
ambulatory	  ability,	  pain,	  fatigue,	  depression,	  and	  activity	  level	  did	  not	  differ	  by	  severity	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of	  impairment.	  Environmental	  barriers	  restricted	  the	  level	  of	  participation	  only	  for	  the	  
self-­‐report	  participants.	  Health	  status	  was	  decreased	  in	  those	  who	  self-­‐reported	  
increased	  pain,	  fatigue,	  and	  depression;	  offset	  by	  emotional	  support.	  Life	  satisfaction	  
was	  decreased	  by	  depression	  and	  poor	  health;	  offset	  by	  emotional	  support.	  
	  
Addressing	  the	  physical	  impairments,	  activity	  limitations,	  participation	  restrictions,	  
personal	  factors	  and	  environmental	  barriers	  impacting	  young	  adults	  with	  CP	  requires	  
coordinated	  efforts	  among	  the	  medical,	  educational	  and	  vocational	  systems.	  These	  
efforts	  need	  to	  begin	  early	  with	  appropriate	  assessment	  and	  treatment	  of	  impairments,	  
provision	  of	  assistive	  technologies	  and	  augmentative	  communication,	  and	  adaptation	  of	  
the	  environment	  to	  facilitate	  participation	  in	  activities	  and	  social	  roles.	  The	  health	  and	  
well-­‐being	  in	  young	  adults	  with	  CP	  can	  also	  be	  improved	  with	  enhanced	  emotional	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Chapter	  1:	  Introduction	  
HEALTH	  AND	  WELL-­‐BEING	  
Health	  is	  a	  multidimensional,	  holistic,	  complex	  concept	  integrating	  not	  only	  physical	  
health,	  but	  mental	  health	  or	  the	  balance	  among	  physical,	  emotional,	  social,	  and	  spiritual	  
components.1;	  2	  For	  individuals	  with	  childhood	  onset	  disabilities	  a	  holistic	  approach	  to	  
health	  is	  often	  overshadowed	  by	  the	  imperative	  to	  address	  the	  medical	  problems	  that	  
arise	  as	  a	  result	  of	  their	  primary	  disability.3	  Due	  to	  the	  connections	  among	  physical,	  
mental,	  personal	  and	  environmental	  factors,	  the	  assessment	  of	  health	  in	  individuals	  
with	  disabilities	  is	  a	  complex	  task.	  It	  has	  been	  reported	  in	  the	  literature	  that	  for	  some	  
individuals	  with	  disabilities,	  the	  absence	  of	  illness	  or	  disability	  is	  not	  a	  prerequisite	  for	  
health,	  but	  rather	  it	  is	  a	  function	  of	  the	  interaction	  of	  the	  person	  with	  the	  environment	  
that	  influences	  overall	  health.4;	  1	  	  	  
INTERNATIONAL	  CLASSIFICATION	  OF	  FUNCTIONING,	  DISABILITY	  AND	  HEALTH	  (ICF)	  
A	  model	  is	  a	  description,	  pattern,	  plan,	  or	  representation	  designed	  to	  show	  the	  
structure	  or	  workings	  of	  an	  object,	  system,	  process	  or	  concept.5	  Models	  are	  often	  used	  
to	  represent	  complex	  structures	  and	  relationships	  or	  to	  help	  explain	  or	  understand	  
difficult	  or	  multi-­‐dimensional	  concepts.	  The	  International	  Classification	  of	  Functioning,	  
Disability	  and	  Health	  (ICF)	  is	  a	  multi-­‐purpose	  classification	  system	  of	  health	  and	  health-­‐
related	  domains,	  approved	  by	  the	  World	  Health	  Organization	  (WHO)	  in	  2001.6	  The	  ICF	  is	  




multidimensional	  phenomenon	  experienced	  at	  the	  level	  of	  the	  body,	  the	  person	  and	  
society.	  Over	  the	  past	  10	  years,	  the	  ICF	  framework	  (Figure	  1)	  has	  been	  used	  to	  
understand	  the	  complex	  interactions	  that	  influence	  personal	  health	  and	  well-­‐being,	  
including	  factors	  that	  either	  constrain	  or	  enhance	  functional	  possibilities.	  Similar	  to	  a	  
“dynamic	  system”,	  the	  ICF	  recognizes	  that	  interventions	  or	  changes	  in	  one	  element	  of	  
the	  system	  will	  very	  likely	  have	  an	  impact	  on	  other	  aspects	  of	  an	  individuals	  life.7	  From	  a	  
systems	  perspective,	  the	  center	  of	  the	  model	  has	  three	  functional	  dimensions:	  body	  
functions	  and	  structures,	  activities,	  and	  participation.8	  The	  ICF	  also	  includes	  personal	  
and	  environment	  contextual	  factors,	  acknowledging	  the	  pivotal	  role	  they	  have	  on	  
impairment,	  activity	  and	  participation.	  
	  
At	  the	  organ	  level,	  body	  functions	  and	  structures	  refers	  to	  the	  physiological	  and	  
psychological	  functions	  of	  the	  various	  body	  systems	  (cardiovascular	  system	  or	  structures	  
related	  to	  movement);	  while	  recognizing	  the	  impairments	  of	  body	  structure	  or	  the	  
alterations	  from	  the	  norm	  in	  the	  functioning	  of	  these	  systems	  and	  typically	  are	  the	  
anatomical	  manifestation	  of	  the	  underlying	  pathology.9	  At	  the	  personal	  level,	  activity	  
refers	  to	  the	  execution	  of	  a	  task	  or	  action	  by	  an	  individual,	  10;	  6	  recognizing	  the	  
limitations	  in	  activities	  or	  the	  challenges	  and/or	  difficulties	  that	  an	  individual	  may	  
experience	  in	  performing	  particular	  tasks.9	  Finally,	  at	  the	  societal	  level,	  participation	  is	  
the	  involvement	  of	  a	  person	  in	  life	  situations	  acknowledging	  the	  challenges	  in	  the	  ability	  




applying	  knowledge,	  mobility	  in	  different	  environments,	  or	  interpersonal	  interactions	  




FIGURE	  1:	  INTERNATIONAL	  CLASSIFICATION	  OF	  FUNCTIONING,	  DISABILITY	  AND	  HEALTH	  (ICF)6	  
CEREBRAL	  PALSY	  
Cerebral	  palsy	  (CP)	  is	  defined	  as	  “a	  group	  of	  permanent	  disorders	  of	  the	  development	  of	  
movement	  and	  posture,	  causing	  activity	  limitation,	  that	  are	  attributed	  to	  non-­‐
progressive	  disturbances	  that	  occurred	  in	  the	  developing	  fetal	  or	  infant	  brain.	  The	  
motor	  disorders	  of	  CP	  are	  often	  accompanied	  by	  disturbances	  in	  sensation,	  perception,	  
cognition,	  communication,	  and	  behavior;	  by	  epilepsy,	  and	  by	  secondary	  musculoskeletal	  
problems.”11	  	  
	  




reports	  suggest	  that	  the	  prevalence	  of	  CP	  among	  children	  is	  2.0-­‐2.5	  children	  per	  1000	  
live	  births	  or	  approximately	  1	  in	  every	  500	  children	  born	  has	  CP.12	  While	  the	  prevalence	  
of	  CP	  has	  remained	  fairly	  stable	  over	  time,	  there	  has	  been	  a	  slight	  increase	  in	  the	  
prevalence	  of	  CP	  since	  the	  1980’s.13	  Improvements	  in	  treatment	  and	  care	  for	  individuals	  
with	  CP	  over	  the	  last	  20	  years	  have	  contributed	  to	  a	  life	  expectancy	  that	  is	  similar	  to	  the	  
general	  population.14-­‐16	  It	  is	  now	  estimated	  that	  there	  are	  approximately	  400,000-­‐
500,000	  adults	  with	  CP	  living	  in	  the	  United	  States.17	  	  
	  
Although	  the	  diagnostic	  categorization	  of	  CP	  is	  homogenous,	  differences	  in	  functional	  
ability	  and	  cognitive	  involvement	  contribute	  to	  heterogeneity	  in	  activities	  and	  
participation	  for	  individuals	  with	  CP.	  In	  the	  1990’s,	  the	  Gross	  Motor	  Function	  
Classification	  System	  (GMFCS)	  was	  created	  to	  classify	  individuals	  with	  CP	  using	  the	  
constructs	  of	  disability	  and	  functional	  limitations.18	  During	  childhood,	  the	  GMFCS	  is	  
often	  used	  as	  a	  prognostic	  tool	  for	  functional	  ambulation19	  and	  as	  a	  tool	  to	  help	  explain	  
differences	  in	  outcomes	  following	  treatment.	  More	  recently,	  as	  researchers	  begin	  to	  
evaluate	  the	  health	  and	  function	  of	  adults	  with	  CP,	  the	  GMFCS	  has	  provided	  a	  
classification	  system	  to	  discriminate	  among	  health	  outcomes.20;	  21	  	  
TRANSITION	  
Transition	  to	  adulthood	  is	  a	  dynamic,	  complex,	  multidimensional,	  multidisciplinary	  and	  
multiagency	  phenomenon	  requiring	  a	  systematic	  approach	  to	  the	  complex	  interactions	  




experience	  numerous	  transitions,	  with	  the	  transition	  to	  adulthood	  being	  one	  of	  the	  
most	  momentous.24	  While,	  the	  transition	  from	  adolescence	  to	  adulthood	  is	  a	  normal	  
developmental	  stage,	  young	  adults	  with	  CP	  find	  themselves	  needing	  to	  fulfill	  adult	  roles	  
and	  responsibilities	  such	  as	  moving	  from	  dependent	  to	  independent	  living,	  furthering	  
their	  education,	  finding	  employment	  and	  becoming	  financially	  independent.25	  
Encompassed	  by	  changes	  in	  physical,	  psychological,	  and	  social	  development,	  transition	  
to	  adulthood	  is	  often	  a	  difficult	  developmental	  phase	  for	  many	  young	  adults	  with	  CP,	  
impacting	  both	  their	  health	  and	  well-­‐being.26;	  27	  	  
LIVING	  WITH	  CP	  AS	  AN	  ADULT	  
While	  cerebral	  palsy	  is	  considered	  a	  static	  condition,	  adults	  with	  cerebral	  palsy	  perceive	  
that	  deterioration	  in	  function	  and	  development	  of	  secondary	  conditions	  such	  as	  
musculoskeletal	  deformity,	  fatigue	  and	  pain	  occur	  at	  an	  earlier	  age	  than	  reported	  for	  
the	  general	  population.28-­‐31	  Adults	  with	  CP	  report	  that	  they	  experience	  pain	  daily,	  with	  
prevalence	  rates	  ranging	  from	  67-­‐84%,32-­‐36;	  31	  rendering	  pain	  as	  one	  of	  the	  most	  
common	  secondary	  conditions.33;	  36	  In	  addition	  to	  pain,	  co-­‐occurring	  impairments	  of	  
fatigue	  and	  decreased	  balance	  contribute	  to	  the	  loss	  in	  ambulation	  experienced	  by	  
adults	  with	  CP.33;	  37	  The	  pain	  and	  fatigue	  that	  occur	  with	  aging	  with	  CP,	  in	  conjunction	  
with	  the	  deterioration	  in	  functional	  abilities	  are	  associated	  with	  depression	  and	  





Decreases	  in	  flexibility,	  muscular	  strength	  and	  endurance,	  increased	  fatigue	  and	  low	  
levels	  of	  physical	  activity	  cause	  a	  cycle	  of	  deconditioning,	  restrict	  functional	  
independence	  and	  increase	  the	  risk	  for	  chronic	  disease.39;	  30;	  40;	  41	  Participation	  in	  regular	  
exercise	  has	  been	  promoted	  as	  an	  effective	  way	  to	  improve	  strength	  and	  cardiovascular	  
fitness,	  reduce	  pain,	  and	  have	  a	  positive	  influence	  in	  the	  prevention	  of	  secondary	  
conditions,42;	  43	  yet	  most	  adults	  with	  CP	  do	  not	  adhere	  to	  a	  regular	  exercise	  program	  of	  
stretching,	  strengthening	  and	  aerobics,	  leading	  to	  further	  decline	  in	  functional	  ability.32	  
While	  75%	  of	  young	  adults	  with	  CP	  between	  the	  ages	  of	  21-­‐31	  years	  report	  
independence	  in	  activities	  of	  daily	  living,	  young	  adults	  with	  CP	  are	  poorly	  integrated	  
socially,	  in	  education,	  paid	  employment	  and	  sports	  activities.38;	  44	  In	  order	  to	  determine	  
potential	  avenues	  for	  improving	  health	  and	  well-­‐being	  during	  adulthood,	  it	  is	  necessary	  
to	  understand	  the	  complex	  relationships	  that	  exist	  between	  the	  young	  adult	  with	  
cerebral	  palsy	  and	  the	  personal	  and	  environmental	  contextual	  factors,	  which	  either	  
constrain	  or	  enhance	  their	  functional	  abilities,	  participation	  and	  quality	  of	  life.	  	  
	  
While	  the	  decline	  in	  function	  and	  increased	  impairments	  that	  occur	  with	  aging	  with	  CP	  
play	  a	  role	  in	  activity	  and	  participation;	  personal	  factors,	  such	  as	  education,	  income,	  
motivation,	  ability,	  self-­‐worth,	  and	  social	  support,	  in	  addition	  to	  the	  physical,	  social	  and	  
attitudinal	  contextual	  factors	  wielded	  by	  the	  environmental	  exert	  additional	  influences	  
on	  functioning	  and	  may	  increase	  the	  gap	  between	  capacity	  and	  performance	  for	  adults	  




a	  holistic	  view	  of	  health	  and	  well-­‐being	  for	  individuals	  with	  CP,	  seeing	  them	  as	  a	  whole	  
person	  rather	  than	  an	  individual	  defined	  by	  their	  impairments.1	  By	  utilizing	  the	  ICF	  
framework	  to	  understand	  the	  complex	  relationships	  that	  encompass	  all	  aspects	  of	  
health	  and	  disability	  for	  the	  young	  adult	  with	  cerebral	  palsy	  as	  they	  transition	  into	  
adulthood,	  leverage	  points	  for	  change	  within	  the	  system	  can	  be	  identified	  and	  a	  holistic	  
approach	  to	  the	  improvement	  in	  overall	  health	  and	  well-­‐being	  can	  be	  provided	  to	  
individuals	  with	  cerebral	  palsy.45	  	  	  
Theoretical	  lens	  and	  aims	  of	  this	  research	  
Over	  the	  last	  10	  years,	  there	  has	  been	  a	  proliferation	  of	  research	  on	  the	  health	  status	  
and	  quality	  of	  life	  of	  adults	  with	  CP.	  For	  the	  adult	  with	  CP,	  the	  normative	  aging	  process	  
interacts	  with	  the	  motor	  disorder,	  contributing	  to	  an	  increase	  incidence	  in	  pain,	  fatigue	  
and	  depression.30;	  31	  It	  has	  been	  found	  that	  the	  ability	  of	  adults	  with	  CP	  to	  participate	  in	  
fitness	  programs,	  activities	  of	  daily	  living	  and	  social	  roles	  is	  influenced	  by	  level	  of	  
impairment,	  personal	  factors	  and	  environmental	  barriers.	  While	  the	  short-­‐term	  goal	  of	  
pediatric	  health	  care	  is	  to	  minimize	  the	  impairments	  to	  maximize	  function,	  the	  long-­‐
term	  goal	  of	  treatment	  is	  to	  ensure	  that	  adults	  with	  CP	  lead	  healthy	  and	  productive	  lives.	  	  
Little	  information	  exists	  about	  whether	  the	  onset	  of	  pain,	  fatigue	  and	  depression	  begins	  
with	  the	  transition	  to	  adulthood;	  little	  is	  known	  about	  the	  role	  impairments,	  personal	  




participate	  in	  fitness	  and	  activities	  of	  daily	  living	  and	  begin	  the	  acquisition	  of	  adult	  social	  
roles.	  	  
	  
I	  have	  worked	  with	  individuals	  with	  CP	  for	  more	  than	  30	  years.	  Only	  recently	  however,	  
have	  I	  thought	  more	  about	  the	  overall	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP,	  
especially	  as	  they	  transition	  out	  of	  the	  familiar	  healthcare	  and	  educational	  systems	  
provided	  during	  their	  pediatric	  years.	  The	  aim	  of	  this	  dissertation	  is	  to	  investigate	  
whether	  the	  impairments,	  activity	  limitations	  and	  participation	  restrictions	  found	  in	  
adults	  with	  CP	  are	  present	  in	  young	  adults	  with	  CP	  and	  to	  identify	  the	  influence	  
impairments,	  personal	  and	  environmental	  factors	  have	  on	  the	  ability	  to	  participate	  in	  
activity	  and	  social	  roles.	  By	  understanding	  the	  complex	  relationships	  between	  health	  
and	  disability	  for	  the	  young	  adult	  with	  CP	  as	  they	  transition	  into	  adulthood,	  potential	  
leverage	  points	  for	  change	  within	  the	  pediatric	  system	  can	  be	  identified	  in	  order	  to	  
lessen	  the	  impact	  of	  impairments	  and	  increase	  activity	  and	  participation	  during	  
adulthood,	  providing	  a	  holistic	  approach	  to	  improving	  health	  and	  well-­‐being	  of	  adults	  
with	  CP.	  Chapter	  2	  describes	  the	  methods,	  tools	  and	  statistical	  approach	  used	  to	  
examine	  the	  impact,	  independently	  or	  in	  combination,	  that	  impairments,	  activity	  
limitations,	  participation	  restrictions,	  environmental	  barriers	  and	  personal	  factors	  have	  
on	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP.	  The	  next	  four	  chapters	  are	  
organized	  to	  each	  stand	  alone,	  and	  present	  a	  portion	  of	  the	  findings.	  Each	  includes	  





While	  individuals	  with	  CP	  have	  disorders	  of	  movement	  and	  posture	  that	  cause	  activity	  
limitations,	  additional	  disturbances	  in	  sensation,	  perception,	  cognition,	  communication,	  
behavior	  and	  secondary	  musculoskeletal	  problems	  may	  impose	  additional	  impairments	  
that	  contribute	  to	  decreased	  activity	  and	  participation	  and	  greater	  environmental	  
barriers.	  The	  manifestations	  of	  the	  motor	  disorders	  and	  the	  consequences	  of	  additional	  
impairments	  vary	  across	  the	  spectrum	  of	  the	  condition.	  In	  this	  study,	  young	  adults	  with	  
CP	  were	  encouraged	  to	  self-­‐report;	  however	  if	  they	  were	  unable	  a	  proxy	  could	  respond	  
on	  their	  behalf.	  The	  proxy	  respondents	  all	  reported	  the	  presence	  of	  additional	  
impairments,	  primarily	  physical,	  cognitive	  and	  communication	  that	  prevented	  the	  young	  
adult	  from	  completing	  the	  survey	  independently	  or	  with	  assistance.	  As	  a	  result,	  
responses	  from	  the	  young	  adults	  who	  self-­‐reported	  and	  those	  completed	  by	  proxy	  were	  
analyzed	  separately.	  Chapters	  3,	  4,	  and	  5	  focus	  on	  the	  impairments	  of	  body	  structure	  
and	  function,	  activity	  limitations	  and	  participation	  restrictions	  of	  the	  group	  of	  young	  
adults	  with	  CP	  who	  self-­‐reported.	  Chapter	  6	  summarizes	  the	  responses	  from	  proxies	  of	  
young	  adults	  with	  CP	  and	  additional	  physical,	  cognitive	  or	  communication	  impairments	  
that	  prevented	  them	  from	  completing	  the	  survey	  independently.	  	  
	  
Chapter	  3	  explores	  the	  relationship	  among	  functional	  ability	  and	  the	  presence	  of	  pain,	  
fatigue	  and	  depression	  and	  examines	  the	  role	  personal	  factors	  may	  have	  on	  mediating	  




examines	  the	  influence	  functional	  level	  and	  environmental	  barriers	  have	  on	  the	  
intensity	  and	  type	  of	  physical	  activity	  and	  participation	  in	  recreation	  in	  young	  adults	  
with	  CP.	  Chapter	  5	  examines	  the	  impact	  personal	  factors	  and	  environmental	  barriers	  
have	  on	  participation	  and	  satisfaction	  with	  life	  in	  young	  adults	  with	  CP.	  Chapter	  6	  
utilizes	  the	  reports	  from	  proxy	  respondents	  to	  examine	  the	  impact	  functional	  motor	  
level	  has	  on	  physical	  impairments,	  activity	  limitations	  and	  participation	  restrictions	  in	  
young	  adults	  with	  CP	  with	  additional	  physical,	  cognitive	  and	  communication	  
impairments;	  and	  the	  role	  environmental	  barriers	  have	  on	  participation	  in	  daily	  
activities	  and	  social	  roles.	  Chapter	  7	  describes	  the	  limitations	  of	  this	  study	  in	  terms	  of	  
the	  methodology	  and	  the	  outcome	  tools	  and	  provides	  insight	  for	  future	  studies.	  Finally,	  
Chapter	  8	  summarizes	  the	  findings	  of	  the	  research,	  discusses	  the	  implications	  and	  




Chapter	  2:	  Methods	  and	  Statistical	  Analysis	  
SUBJECTS	  
A	  convenience	  sample	  of	  668	  potential	  subjects	  was	  identified	  from	  the	  databases	  of	  
Shriners	  Hospitals	  for	  Children-­‐Portland	  (SHC-­‐P)	  and	  the	  Child	  Development	  and	  
Rehabilitation	  Center	  (CDRC)	  of	  Oregon	  Health	  and	  Sciences	  University,	  Institute	  on	  
Development	  &	  Disability.	  Inclusion	  criteria	  included:	  1)	  diagnosis	  of	  CP,	  2)	  between	  the	  
ages	  of	  18-­‐30	  years	  (January	  1,	  1982-­‐December	  31,	  1994),	  and	  3)	  last	  known	  address	  in	  
Oregon	  or	  Washington.	  Exclusion	  criteria	  included	  living	  in	  a	  foster	  home.	  58	  subjects	  
were	  deemed	  ineligible	  as	  they	  did	  not	  have	  a	  diagnosis	  of	  CP	  or	  they	  lived	  in	  foster	  
home,	  yielding	  610	  eligible	  subjects.	  Approval	  for	  this	  study	  was	  obtained	  from	  the	  
Portland	  State	  University,	  Human	  Subjects	  Research	  Review	  Committee	  (HSRRC).	  	  
	  
Of	  the	  610	  potential	  subjects,	  15	  subjects	  had	  died	  and	  153	  surveys	  were	  returned	  as	  
unable	  to	  deliver.	  Of	  the	  remaining	  442	  surveys,	  a	  total	  of	  95	  surveys	  were	  returned,	  
yielding	  a	  21.5%	  response	  rate.	  55	  participants	  self-­‐reported,	  while	  40	  surveys	  were	  
completed	  by	  a	  proxy	  respondent.	  A	  summary	  of	  the	  demographics	  of	  the	  respondents	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TABLE	  1:	  DEMOGRAPHICS	  OF	  THE	  TOTAL	  GROUP	  AND	  FOR	  SELF	  AND	  PROXY	  RESPONDENTS	  BY	  FUNCTIONAL	  
CATEGORIES	  	  	  
Age=means	  (standard	  deviations),	  Gender	  and	  ethnicity=#	  of	  individuals	  in	  each	  
category.	  M=male,	  F=female,	  NH=non-­‐Hispanic,	  H=Hispanic	  
PROCEDURE	  
In	  order	  to	  ensure	  a	  holistic	  understanding	  of	  the	  complex	  relationships	  that	  impact	  the	  
health	  and	  well-­‐being	  of	  individuals	  with	  CP,	  the	  ICF	  framework	  was	  used	  as	  a	  model	  to	  
help	  guide	  the	  selection	  of	  outcomes	  of	  interest	  (Figure	  2)	  and	  the	  survey	  instruments	  
used	  in	  this	  dissertation.	  A	  survey	  approach	  was	  used	  to	  assess	  impairments	  in	  body	  
structure	  and	  function,	  activity	  limitations	  and	  participation	  restrictions,	  and	  contextual	  







FIGURE	  2:	  OUTCOMES	  OF	  INTEREST	  ACROSS	  THE	  ICF	  
	  
Survey	  packages	  were	  addressed	  and	  mailed	  to	  610	  young	  adults	  with	  CP	  identified	  
through	  the	  SHC-­‐P/CDRC	  database	  search.	  Survey	  packages	  included	  a	  letter	  of	  
introduction,	  a	  background	  information	  letter	  describing	  their	  rights	  as	  a	  research	  
participant	  and	  the	  two	  survey	  booklets.	  All	  questionnaires,	  except	  the	  life	  habit	  (Life-­‐H),	  
were	  incorporated	  into	  one	  booklet	  to	  provide	  continuity	  between	  the	  questionnaires	  
and	  a	  standardized	  appearance.	  Potential	  subjects	  were	  instructed	  to	  complete	  both	  
surveys	  and	  return	  completed	  questionnaires	  in	  the	  stamped,	  self-­‐addressed	  envelope.	  
Subjects	  were	  encouraged	  to	  self-­‐report,	  however	  could	  solicit	  assistance	  in	  completing	  




subjective	  measures	  i.e.	  pain,	  fatigue,	  depression,	  health	  status	  and	  quality	  of	  life,	  
individuals	  with	  CP	  and	  impairments	  that	  prevented	  them	  from	  interpreting	  the	  
questions	  or	  completing	  the	  survey	  independently,	  could	  engage	  a	  proxy	  to	  complete	  
the	  survey	  on	  their	  behalf.	  Follow-­‐up	  reminder	  cards	  were	  sent	  three	  and	  six	  weeks	  
later	  to	  encourage	  return	  of	  the	  survey.	  In	  order	  to	  increase	  the	  number	  of	  respondents,	  
a	  repeat	  mailing	  of	  the	  survey	  package	  was	  sent	  to	  non-­‐responders	  two	  months	  
following	  the	  initial	  mailing.	  Individuals	  who	  returned	  the	  surveys	  were	  sent	  a	  $5	  gift	  
card.	  
Summary	  of	  the	  Survey	  Instruments	  
IMPAIRMENTS	  OF	  BODY	  STRUCTURE	  AND	  FUNCTION	  
Gross	  Motor	  Function	  	  
Gross	  Motor	  Function	  Classification	  System	  (Expanded	  and	  Revised)-­‐GMFCS	  (E&R)-­‐	  Self-­‐
Report	  Questionnaire	  for	  Young	  People	  Aged	  12-­‐18	  years46	  was	  used	  both	  as	  a	  
classification	  system	  and	  a	  measure	  of	  deterioration	  in	  motor	  ability	  between	  childhood	  
and	  young	  adulthood.	  The	  GMFCS	  is	  a	  five	  level	  classification	  system	  that	  distinguishes	  
among	  levels	  of	  motor	  function	  that	  are	  clinically	  meaningful.47;	  18	  Individuals	  classified	  
as	  GMFCS	  level	  I	  walk	  without	  limitations;	  GMFCS	  level	  II	  walk	  with	  limitations;	  GMFCS	  
level	  III	  walk	  using	  a	  hand-­‐held	  mobility	  device;	  GMFCS	  level	  IV	  possess	  self-­‐mobility	  
with	  limitations	  and	  may	  use	  powered	  mobility	  ,and	  GMFCS	  level	  V	  are	  transported	  in	  a	  




their	  level	  of	  function.20	  Change	  in	  functional	  motor	  ability	  was	  assessed	  by	  the	  
difference	  in	  functional	  motor	  ability	  at	  the	  age	  of	  12	  years	  to	  current.	  
Pain	  and	  Pain	  Interference	  
The	  magnitude	  of	  pain	  was	  assessed	  with	  the	  pain	  question	  from	  the	  2011	  Behavioral	  
Risk	  Factor	  Surveillance	  System	  (BRFSS),	  48	  while	  pain	  interference	  was	  assessed	  with	  
the	  Impact	  of	  Pain	  on	  Functioning	  and	  Well-­‐being	  Scale	  of	  the	  Brief	  Pain	  Inventory	  
(BPI).49	  The	  BRFSS	  pain	  question	  assesses	  the	  level	  of	  bodily	  pain	  present	  on	  a	  five-­‐point	  
scale.50	  The	  pain	  interference	  scale	  of	  the	  BPI49	  uses	  a	  five-­‐point	  scale	  to	  measure	  the	  
extent	  to	  which	  pain	  interferes	  with	  general	  activity,	  mood,	  walking	  ability,	  normal	  work,	  
relations	  with	  people,	  sleep	  and	  enjoyment	  in	  life.	  Scores	  from	  the	  specific	  activities	  can	  
be	  evaluated	  independently	  or	  summed	  to	  yield	  a	  total	  pain	  interference	  score.	  The	  BPI	  
has	  been	  found	  to	  be	  a	  reliable	  pain	  measure	  in	  non	  cancer	  patients.49	  	  
Fatigue	  
Fatigue	  was	  assessed	  with	  the	  Fatigue	  Assessment	  Scale	  (FAS),	  51	  a	  10-­‐item	  self-­‐
administered	  questionnaire	  designed	  to	  measure	  chronic	  fatigue.	  Fatigue	  is	  rated	  on	  a	  
five-­‐point	  scale	  ranging	  from,	  never	  to	  always.51	  The	  FAS	  has	  been	  shown	  to	  have	  high	  
internal	  consistency	  and	  correlates	  strongly	  with	  other	  fatigue	  scales.51	  
Depression	  
The	  presence	  and	  severity	  of	  depression	  were	  assessed	  with	  the	  Patient	  Health	  




the	  levels	  of	  depression	  on	  the	  nine	  key	  symptoms.	  The	  amount	  to	  which	  each	  symptom	  
bothers	  the	  individual	  is	  rated	  on	  a	  scale	  from	  not	  at	  all	  to	  nearly	  every	  day.52	  Five	  
distinct	  categories	  of	  depression	  severity	  are	  determined	  based	  on	  the	  total	  score.52	  
ACTIVITY	  
Physical	  Activity	  
Participation	  in	  physical	  activity	  was	  assessed	  with	  the	  Physical	  Activity	  Scale	  for	  
Individuals	  with	  Physical	  Disabilities	  (PASIPD).53;	  41	  The	  PASIPD	  is	  a	  7-­‐day	  physical	  activity	  
recall	  questionnaire	  designed	  to	  evaluate	  physical	  activity	  levels	  in	  persons	  with	  
disabilities.41	  The	  PASIPD	  consists	  of	  13	  items	  that	  assess	  leisure,	  household	  and	  work	  
activities.	  Only	  the	  six	  leisure	  time	  activity	  items	  were	  assessed:	  1)	  stationary	  activity,	  2)	  
walking	  and	  wheeling	  outside,	  3)	  light	  sport,	  4)	  moderate	  sport,	  5)	  strenuous	  sport	  and	  
6)	  exercises	  to	  increase	  muscle	  strength	  and	  endurance.41	  The	  metabolic	  equivalent	  
(MET)	  value	  for	  each	  activity	  is	  created	  by	  multiplying	  the	  average	  hours	  per	  day	  (based	  
on	  the	  number	  of	  days	  per	  week	  and	  the	  number	  of	  hours	  per	  day	  they	  report	  
participating	  in	  the	  activity)	  by	  a	  MET	  value	  associated	  with	  the	  intensity	  of	  the	  activity.	  
The	  summation	  of	  the	  five	  activity	  items	  created	  the	  PASIPD	  score.41	  The	  PASIPD	  has	  





Assessment	  of	  Life	  Habits	  
The	  Assessment	  of	  Life	  Habits	  (LIFE-­‐H)55	  was	  used	  to	  evaluate	  the	  level	  of	  participation	  
in	  daily	  activities	  and	  social	  roles.	  The	  Life-­‐H	  was	  developed	  to	  evaluate	  the	  social	  
participation	  of	  people	  with	  disabilities,	  regardless	  of	  the	  type	  of	  underlying	  
impairments.56	  The	  LIFE-­‐H	  (short	  form)	  has	  69	  items	  in	  12	  categories:	  1)	  nutrition,	  2)	  
fitness,	  3)	  personal	  care,	  4)	  communication,	  5)	  housing,	  6)	  mobility,	  7)	  responsibilities,	  8)	  
interpersonal	  relationships,	  9)	  community	  life,	  10)	  education,	  11)	  employment	  and	  12)	  
recreation.55	  The	  LIFE-­‐H	  evaluates	  the	  level	  of	  participation	  in	  daily	  activities	  and	  social	  
roles	  by	  considering	  both	  the	  degree	  of	  difficulty	  and	  the	  type	  of	  assistance	  used	  on	  a	  
scale	  of	  0-­‐9,	  where	  0	  indicates	  total	  handicap	  and	  9	  indicates	  optimal	  participation.55	  
Scores	  for	  both	  the	  accomplishment	  and	  satisfaction	  scales	  are	  calculated	  for	  each	  of	  
the	  12	  categories.	  While	  each	  category	  can	  be	  examined	  independently,	  overall	  
participation	  in	  daily	  activities	  includes	  the	  categories	  of	  nutrition,	  fitness,	  personal	  care,	  
communication,	  housing	  and	  mobility,	  while	  participation	  in	  social	  roles	  includes	  
responsibilities,	  interpersonal	  relationships,	  community	  life,	  education,	  employment	  
and	  recreation.	  The	  Life-­‐H	  has	  been	  shown	  to	  have	  good	  test-­‐retest	  reliability	  in	  older	  




Adult	  social	  roles	  
	   Category	  
Residential	  Status	   Dependent-­‐	  Living	  in	  the	  parental	  home	  or	  adult	  care	  
center	  
Independent-­‐	  Living	  independently	  alone	  or	  with	  a	  
spouse,	  partner	  of	  friend	  
Financial	  Independence	   Income	  between	  $0-­‐10,000	  
Income	  between	  $10,000-­‐34,999	  
Income	  greater	  than	  35,000	  
Education/Employment	  
Status	  
Not	  working	  or	  going	  to	  school	  
Volunteering	  or	  working	  in	  a	  sheltered	  workshop	  
Student	  only	  (high	  school	  or	  post	  secondary)	  
Working	  (full	  time	  or	  part	  time)	  or	  working	  part	  time	  and	  
pursuing	  secondary	  education	  
TABLE	  2:	  CLASSIFICATION	  OF	  ADULT	  SOCIAL	  ROLES	  
ENVIRONMENTAL	  FACTORS	  
Environmental	  Barriers	  
The	  Craig	  Hospital	  Inventory	  of	  Environmental	  Factors	  (CHIEF)57;	  58	  was	  used	  to	  examine	  
the	  role	  environmental	  barriers	  have	  on	  participation.	  The	  questionnaire	  consists	  of	  25	  
questions	  that	  are	  divided	  into	  five	  subscales:	  1)	  physical	  and	  structural,	  2)	  work	  and	  
school,	  3)	  attitudes	  and	  support,	  4)	  services	  and	  support	  and	  5)	  policies.58	  Each	  question	  
has	  two	  types	  of	  response	  scales:	  one	  for	  the	  frequency	  that	  the	  identified	  barrier	  
occurs	  and	  one	  for	  the	  magnitude	  of	  the	  barrier	  as	  a	  problem.58	  The	  frequency	  scale	  
uses	  a	  5-­‐point	  Likert	  scale	  ranging	  from	  never	  to	  daily,	  while	  the	  magnitude	  scale	  was	  
dichotomized	  as	  either	  a	  big	  problem	  or	  little	  problem.58	  A	  magnitude	  frequency	  
product	  score	  is	  computed	  to	  indicate	  the	  overall	  impact	  of	  the	  barrier,	  with	  higher	  




to	  determine	  the	  role	  a	  specific	  type	  of	  barrier	  has	  on	  participation,	  a	  total	  CHIEF	  score	  
can	  be	  used	  to	  examine	  the	  role	  of	  all	  environmental	  barriers	  evaluated	  by	  the	  CHIEF.	  
The	  CHIEF	  has	  good	  test-­‐retest	  reliability	  and	  evidence	  of	  content,	  construct,	  and	  
discriminant	  validity.59	  
PERSONAL	  FACTORS	  
Health	  Locus	  of	  Control	  
The	  extent	  to	  which	  young	  adults	  with	  CP	  have,	  internal	  or	  external,	  control	  over	  their	  
health	  decisions	  was	  assessed	  with	  Form	  C	  of	  the	  Multidimensional	  Health	  Locus	  of	  
Control	  (MHLC).60	  The	  MHLC	  has	  been	  shown	  to	  be	  reliable	  (Cronbach	  alphas	  in	  the	  .60-­‐
.75	  range)60	  and	  valid,	  with	  internal	  consistency	  of	  form	  C	  ranging	  from	  .70	  -­‐	  .87.	  61	  
Emotional	  Support	  
Emotional	  support	  was	  assessed	  with	  a	  single	  question	  from	  the	  2011	  Behavioral	  Risk	  
Factor	  Surveillance	  System	  (BRFSS)	  Questionnaire.50	  How	  often	  individuals	  received	  the	  
social	  and	  emotional	  support	  needed	  was	  rated	  on	  a	  scale	  from	  1=always	  to	  5=	  never.	  
Health	  Status	  and	  Satisfaction	  with	  Life	  
Health	  status	  and	  satisfaction	  with	  life	  were	  each	  assessed	  with	  a	  single	  question	  from	  
the	  2011	  BRFFS	  Questionnaire.50	  Health	  status	  was	  defined	  as	  excellent,	  very	  good,	  
good,	  fair	  or	  poor,	  with	  lower	  scores	  indicating	  greater	  health	  status.50	  Satisfaction	  with	  







In	  this	  study,	  data	  were	  evaluated	  for	  normality,	  linearity,	  and	  equality	  of	  variance	  with	  
SPSS,	  version	  21	  (Chicago,	  IL)	  prior	  to	  performing	  statistical	  analysis;	  the	  appropriate	  
parametric	  or	  non-­‐parametric	  statistics	  were	  used	  in	  the	  analysis.	  Categorical	  variables	  
were	  expressed	  as	  frequencies	  and	  percentages,	  while	  data	  for	  continuous	  variables	  
were	  described	  as	  means	  and	  standard	  deviations.	  One-­‐way	  ANOVA’s	  were	  used	  to	  
determine	  differences	  among	  functional	  groups	  for	  interval	  and	  ratio	  data,	  while	  
Kruskal-­‐Wallis	  were	  used	  for	  ordinal	  data.	  Pearson	  correlation	  coefficients	  were	  used	  to	  
examine	  the	  associations	  among	  variables	  and	  to	  identify	  significant	  associations	  for	  use	  
in	  the	  regression	  analysis.	  Hierarchical	  and	  linear	  regressions	  were	  used	  to	  determine	  
the	  role	  that	  functional	  impairments,	  personal	  factors	  and	  environmental	  barriers	  had	  
on	  activity,	  participation,	  health	  status	  and	  satisfaction	  with	  life.	  Due	  to	  the	  small	  
sample	  size,	  statistical	  significance	  was	  set	  conservatively	  at	  p<.01.	  Data	  were	  analyzed	  
and	  reported	  separately	  based	  on	  responder	  type	  because	  of	  the	  potential	  bias	  between	  
proxy	  and	  self-­‐report	  for	  subjective	  measures	  such	  as	  pain,	  fatigue,	  and	  depression.	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Chapter	  3:	  Article	  1	  
AN	  EXPLORATORY	  STUDY	  INVESTIGATING	  THE	  MULTIDIMENSIONAL	  FACTORS	  
IMPACTING	  THE	  HEALTH	  AND	  WELL-­‐BEING	  OF	  YOUNG	  ADULTS	  WITH	  CEREBRAL	  PALSY	  	  
	  
Health	  is	  a	  multidimensional,	  complex	  concept	  integrating	  not	  only	  physical	  health,	  but	  
the	  balance	  among	  physical,	  emotional,	  and	  social	  components.1;	  2	  For	  individuals	  with	  
childhood	  onset	  disabilities	  a	  holistic	  approach	  to	  health	  is	  often	  overshadowed	  by	  the	  
imperative	  to	  address	  the	  medical	  problems	  that	  arise	  as	  a	  result	  of	  their	  primary	  
disability.3	  Cerebral	  Palsy	  (CP)	  is	  the	  most	  common	  cause	  of	  physical	  disability	  in	  
childhood,	  affecting	  2.0-­‐2.5	  children	  per	  1000	  live	  births.12	  Defined	  as	  “a	  group	  of	  
permanent	  disorders	  of	  the	  development	  of	  movement	  and	  posture,	  causing	  activity	  
limitation,	  that	  are	  attributed	  to	  non-­‐progressive	  disturbances	  that	  occurred	  in	  the	  
developing	  fetal	  or	  infant	  brain,”11	  the	  medical	  interventions	  offered	  during	  childhood	  
focus	  on	  diminishing	  motor	  impairments	  to	  optimize	  functional	  mobility.	  	  
	  
Although	  CP	  is	  considered	  non-­‐progressive,	  evolving	  medical	  co-­‐morbidities	  and	  their	  
functional	  consequences	  have	  been	  found	  to	  change	  as	  the	  individual	  with	  CP	  ages.62	  
Recent	  reports	  have	  identified	  that	  aging	  with	  CP	  is	  accompanied	  by	  increased	  falling	  
and	  worsening	  gait,63;	  64	  pain,32-­‐36;	  31	  fatigue,65;	  31and	  depression.66;	  37	  For	  young	  adults	  
with	  CP,	  changes	  in	  psychological	  and	  social	  development,	  in	  conjunction	  with	  the	  
progression	  of	  musculoskeletal	  deformities	  and	  the	  onset	  of	  secondary	  conditions,	  make	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the	  transition	  to	  adulthood	  a	  difficult	  developmental	  phase.26;	  27	  While	  medical	  
interventions	  aim	  to	  address	  the	  physical	  impairments	  that	  emerge	  during	  adolescence	  
and	  young	  adulthood,	  psychological	  and	  social	  factors	  such	  as	  emotional	  support	  and	  
locus	  of	  control	  have	  been	  reported	  to	  decrease	  the	  impact	  of	  impairments	  on	  health	  
and	  well-­‐being	  during	  this	  transitional	  phase.40	  While	  preliminary	  evidence	  shows	  that	  
many	  of	  the	  physical	  impairments	  reported	  in	  adults	  with	  CP	  begin	  during	  late	  
adolescence,29;	  67;	  68	  there	  is	  little	  information	  about	  prevalence	  of	  impairments	  and	  the	  
combined	  role	  impairments,	  psychological	  and	  social	  factors	  have	  on	  the	  health	  and	  
well-­‐being	  of	  young	  adults	  with	  CP.	  
	  
In	  2001,	  the	  World	  Health	  Organization	  approved	  the	  International	  Classification	  of	  
Functioning,	  Disability	  and	  Health	  (ICF)6	  a	  multidimensional	  framework	  to	  examine	  the	  
complex	  interactions	  among	  the	  health	  condition,	  impairments,	  activity	  limitations,	  
participation	  restrictions	  and	  the	  personal	  and	  environmental	  factors	  that	  influence	  
personal	  health	  and	  well-­‐being.62	  As	  young	  adults	  with	  CP	  transition	  into	  adulthood,	  the	  
ICF	  provides	  a	  holistic	  approach	  to	  understanding	  the	  multidimensional	  factors	  that	  
encompass	  all	  aspects	  of	  health	  and	  well-­‐being.	  The	  purpose	  of	  this	  exploratory	  study	  
was	  twofold:	  1)	  to	  examine	  whether	  functional	  motor	  ability	  influences	  physical	  
impairments	  (ambulatory	  decline,	  pain,	  pain	  interference,	  depression,	  fatigue),	  
psychological	  (health	  locus	  of	  control)	  and	  social	  (emotional	  support)	  factors,	  overall	  
health	  status	  and	  satisfaction	  with	  life	  and	  2)	  to	  examine	  the	  combined	  roles	  that	  these	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physical	  impairments,	  psychological	  and	  social	  factors	  have	  on	  overall	  health	  status	  and	  
satisfaction	  with	  life.	  By	  understanding	  the	  complex	  relationships	  between	  health	  and	  
disability	  for	  young	  adults	  with	  CP	  as	  they	  transition	  into	  adulthood,	  potential	  leverage	  
points	  for	  change	  can	  be	  identified	  and	  a	  holistic	  approach	  to	  the	  improvement	  in	  health	  




Young	  adults	  were	  recruited	  from	  the	  databases	  of	  Shriners	  Hospitals	  for	  Children-­‐
Portland	  (SHC-­‐P)	  and	  the	  Child	  Development	  and	  Rehabilitation	  Center	  (CDRC)	  of	  
Oregon	  Health	  and	  Sciences	  University	  Institute	  on	  Development	  &	  Disability.	  Inclusion	  
criteria	  included:	  1)	  diagnosis	  of	  CP,	  2)	  between	  the	  ages	  of	  18-­‐30	  years,	  and	  3)	  last	  
known	  address	  in	  Oregon	  or	  Washington,	  while	  living	  in	  a	  foster	  home	  was	  an	  exclusion	  
criteria.	  688	  potential	  subjects	  were	  identified;	  58	  subjects	  were	  ineligible	  for	  this	  study	  
as	  they	  did	  not	  have	  a	  diagnosis	  of	  CP	  or	  lived	  in	  foster	  home,	  yielding	  610	  eligible	  
subjects.	  The	  Portland	  State	  University,	  Human	  Subjects	  Research	  Review	  Committee	  
(HSRRC)	  approved	  this	  study.	  	  
	  
PROCEDURES	  
In	  order	  to	  assess	  all	  factors	  that	  impact	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  
CP,	  a	  cross-­‐sectional,	  multidimensional	  survey	  approach	  was	  used.	  Survey	  packages	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were	  addressed	  and	  mailed	  to	  610	  young	  adults.	  Potential	  subjects	  were	  instructed	  to	  
complete	  and	  return	  the	  surveys	  in	  the	  stamped,	  self-­‐addressed	  envelope.	  Subjects	  
were	  encouraged	  to	  self-­‐report;	  however	  if	  necessary	  they	  could	  solicit	  assistance	  in	  
completing	  the	  questionnaires	  from	  another	  individual.	  While	  self-­‐report	  is	  considered	  
the	  “gold	  standard,”	  specifically	  for	  subjective	  measures	  i.e.	  pain,	  fatigue,	  depression,	  
health	  status	  and	  quality	  of	  life,	  proxy	  reporting	  was	  permitted	  for	  individuals	  with	  CP	  
and	  impairments	  that	  prevented	  them	  from	  completing	  the	  survey	  independently.	  
Follow-­‐up	  reminder	  cards	  were	  sent	  three	  and	  six	  weeks	  later	  to	  encourage	  return	  of	  
the	  survey.	  A	  repeat	  mailing	  of	  the	  survey	  package	  was	  sent	  to	  non-­‐responders	  two	  
months	  following	  the	  initial	  mailing.	  Individuals	  who	  returned	  the	  surveys	  were	  sent	  a	  
$5	  gift	  card.	  Of	  the	  610	  potential	  subjects,	  15	  subjects	  had	  died	  and	  153	  surveys	  were	  
returned	  as	  unable	  to	  deliver.	  Of	  the	  remaining	  442	  surveys,	  a	  total	  of	  95	  surveys	  were	  
returned,	  yielding	  a	  21.5%	  response	  rate.	  55	  participants	  self-­‐reported,	  while	  40	  surveys	  
were	  completed	  by	  a	  proxy	  respondent.	  
	  
Although	  all	  components	  of	  the	  ICF6	  were	  examined	  in	  the	  complete	  survey,	  only	  
physical	  impairments	  and	  the	  psychological	  and	  social	  factors	  reported	  to	  influence	  the	  
overall	  health	  status	  and	  satisfaction	  with	  life	  of	  young	  adults	  with	  CP	  will	  be	  reported	  in	  
this	  study.	  Recently	  differences	  in	  functional	  motor	  ability	  have	  been	  reported	  to	  
discriminate	  among	  health	  outcomes	  in	  adults	  with	  CP,20;	  21	  and	  therefore	  the	  Gross	  
Motor	  Function	  Classification	  System	  (Expanded	  and	  Revised)-­‐GMFCS	  (E&R)-­‐	  Self-­‐Report	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Questionnaire	  for	  Young	  People	  Aged	  12-­‐18	  years46	  was	  used	  both	  as	  a	  classification	  
system	  and	  a	  measure	  of	  deterioration	  in	  motor	  ability	  between	  childhood	  and	  young	  
adulthood.	  The	  GMFCS	  is	  a	  five	  level	  classification	  system	  that	  distinguishes	  among	  
levels	  of	  motor	  function	  that	  are	  clinically	  meaningful.47;	  18	  Individuals	  classified	  as	  
GMFCS	  level	  I	  walk	  without	  limitations;	  GMFCS	  level	  II	  walk	  with	  limitations;	  GMFCS	  
level	  III	  walk	  using	  a	  hand-­‐held	  mobility	  device;	  GMFCS	  level	  IV	  possess	  self-­‐mobility	  
with	  limitations	  and	  may	  use	  powered	  mobility,	  and	  GMFCS	  level	  V	  are	  transported	  in	  a	  
manual	  wheelchair.46	  	  
	  
In	  addition	  to	  the	  deterioration	  of	  functional	  mobility,	  pain,	  fatigue	  and	  depression	  are	  
associated	  with	  perceived	  health	  and	  satisfaction	  with	  life.37;	  31	  The	  magnitude	  of	  pain	  
was	  assessed	  with	  the	  pain	  question	  from	  the	  2011	  Behavioral	  Risk	  Factor	  Surveillance	  
System	  (BRFSS),48	  while	  pain	  interference	  was	  assessed	  with	  the	  Impact	  of	  Pain	  on	  
Functioning	  and	  Well-­‐being	  Scale	  of	  the	  Brief	  Pain	  Inventory	  (BPI).49	  The	  BRFSS	  pain	  
question	  assesses	  the	  level	  of	  bodily	  pain	  present	  on	  a	  five-­‐point	  scale.50	  The	  pain	  
interference	  scale	  of	  the	  BPI49	  uses	  a	  five-­‐point	  scale	  to	  measure	  the	  extent	  to	  which	  
pain	  interferes	  with	  general	  activity,	  mood,	  walking	  ability,	  normal	  work,	  relations	  with	  
people,	  sleep	  and	  enjoyment	  in	  life.	  Scores	  from	  the	  specific	  activities	  can	  be	  evaluated	  
independently	  or	  summed	  to	  yield	  a	  total	  pain	  interference	  score.	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Fatigue	  was	  assessed	  with	  the	  Fatigue	  Assessment	  Scale	  (FAS),	  51	  a	  10-­‐item	  self-­‐
administered	  questionnaire	  designed	  to	  measure	  chronic	  fatigue.	  Fatigue	  is	  rated	  on	  a	  
five-­‐point	  scale	  ranging	  from	  never	  to	  always.51	  The	  FAS	  has	  been	  shown	  to	  have	  high	  
internal	  consistency	  and	  correlates	  strongly	  with	  other	  fatigue	  scales.51	  The	  presence	  
and	  severity	  of	  depression	  were	  assessed	  with	  the	  Patient	  Health	  Questionnaire-­‐9	  (PHQ-­‐
9).52	  The	  PHQ-­‐9	  is	  a	  brief	  self-­‐report	  questionnaire	  that	  assesses	  the	  levels	  of	  depression	  
on	  the	  nine	  key	  symptoms.	  The	  amount	  to	  which	  each	  symptom	  bothers	  the	  individual	  
is	  rated	  on	  a	  scale	  from	  not	  at	  all	  to	  nearly	  every	  day.52	  Five	  distinct	  categories	  of	  
depression	  severity	  are	  determined	  based	  on	  the	  total	  score.52	  
	  
The	  extent	  to	  which	  young	  adults	  with	  CP	  have,	  internal	  or	  external,	  control	  over	  their	  
health	  decisions	  (psychological	  factor)	  was	  assessed	  with	  Form	  C	  of	  the	  
Multidimensional	  Health	  Locus	  of	  Control	  (MHLC).60	  The	  MHLC	  has	  been	  shown	  to	  be	  
both	  reliable60	  and	  valid.	  61	  The	  determination	  of	  how	  often	  individuals	  received	  the	  
social	  and	  emotional	  support	  needed	  (social	  factor),	  was	  assessed	  with	  a	  single	  question	  
from	  the	  BRFSS	  Questionnaire.50	  	  
	  
As	  the	  goal	  of	  this	  study	  was	  to	  determine	  the	  role	  physical,	  psychological	  and	  social	  
factors	  have	  on	  health	  and	  well	  being	  of	  young	  adults	  with	  CP,	  health	  status	  and	  
satisfaction	  with	  life	  were	  each	  assessed	  with	  a	  single	  question	  from	  the	  2011	  BRFFS	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Questionnaire.50	  Overall	  health	  status	  and	  how	  satisfied	  the	  individual	  was	  with	  life	  
were	  assessed	  using	  a	  four	  point	  scale.50	  	  
	  
Statistical	  Analysis	  
Due	  to	  the	  potential	  bias	  between	  self	  and	  proxy	  report	  for	  assessments	  of	  pain69	  and	  
quality	  of	  life,70-­‐73	  only	  individuals	  who	  self-­‐reported	  (N=55)	  were	  included	  in	  this	  
analysis.	  Statistical	  analysis	  of	  the	  data	  was	  carried	  out	  with	  SPSS,	  version	  21	  (Chicago,	  
IL).	  Data	  were	  evaluated	  for	  normality,	  linearity	  and	  equality	  of	  variance	  and	  the	  
appropriate	  parametric	  or	  non-­‐parametric	  statistics	  were	  used	  in	  the	  analysis.	  
Frequencies	  and	  percentages	  were	  used	  for	  categorical	  variables,	  while	  means	  and	  
standard	  deviations	  were	  used	  for	  continuous	  variables.	  Kruskal-­‐Wallis	  and	  one-­‐way	  
ANOVA’s	  were	  used	  to	  determine	  differences	  among	  motor	  function	  levels.	  	  
	  
Hierarchical	  linear	  regression	  was	  used	  to	  determine	  the	  role	  physical,	  psychological	  and	  
social	  factors	  have	  on	  both	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP.	  As	  a	  
result	  of	  the	  low	  response	  rate	  (N=55)	  and	  the	  large	  number	  of	  potential	  contributing	  
factors,	  Pearson	  correlations	  were	  used	  to	  identify	  the	  factors	  significantly	  associated	  
with	  health	  status	  and	  satisfaction	  with	  life.	  Only	  predictive	  variables	  with	  a	  significant	  
correlation	  at	  the	  p<.01	  level	  were	  used	  in	  the	  regression	  analysis;	  however	  due	  to	  the	  
known	  association	  between	  gender,	  pain	  and	  depression,74	  gender	  was	  also	  included	  in	  
Chapter	  3:	  Article	  1	  
	  
28	  
the	  analysis.	  As	  this	  study	  is	  exploratory,	  significance	  was	  set	  conservatively	  at	  p<.01	  to	  




The	  mean	  age	  of	  the	  55	  participants	  who	  self-­‐reported	  was	  24.23	  years	  (±	  3.61	  years)	  
with	  females	  representing	  62%	  of	  the	  sample.	  The	  majority	  (96.4%)	  of	  the	  participants	  
were	  Caucasian	  and	  only	  4.6%	  were	  Hispanic.	  Due	  to	  the	  small	  sample	  size	  and	  the	  
limited	  number	  of	  individuals	  in	  GMFCS	  levels	  III	  (N=7)	  IV	  (N=7	  and	  V	  (N=1),	  the	  group	  
was	  divided	  into	  three	  subgroups	  according	  to	  functional	  motor	  ability.	  These	  groupings	  
were	  chosen	  to	  provide	  similar	  subject	  numbers	  in	  each	  group.	  Individuals	  classified	  as	  
GMFCS	  levels	  I	  (N=24)	  and	  II	  (N=16)	  were	  considered	  separate	  groups,	  while	  individuals	  
classified	  as	  GMFCS	  levels	  III,	  IV,	  and	  V	  (N=15)	  were	  grouped	  together.	  	  
	  
PHYSICAL,	  PSYCHOLOGICAL	  AND	  SOCIAL	  PREDITCTIVE	  FACTORS	  
Changes	  in	  function,	  pain,	  pain	  interference,	  fatigue	  and	  depression	  scores	  are	  
summarized	  in	  Table	  1.	  Despite	  a	  majority	  of	  young	  adults	  in	  GMFCS	  level	  I	  reporting	  an	  
improvement	  in	  motor	  ability	  over	  time,	  there	  were	  no	  significant	  differences	  found	  by	  
functional	  classification.	  Pain	  was	  reported	  in	  approximately	  85%	  of	  the	  young	  adults	  
with	  CP,	  with	  51%	  reporting	  greater	  than	  moderate	  pain.	  No	  significant	  differences	  were	  
found	  among	  functional	  levels	  for	  pain	  or	  pain	  interference.	  Pain	  interfered	  with	  all	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activities	  to	  a	  greater	  extent	  for	  young	  adults	  in	  GMFCS	  levels	  III,	  IV	  and	  V	  than	  for	  
young	  adults	  in	  GMFCS	  level	  I’s	  and	  II’s	  (Table	  3).	  For	  young	  adults	  in	  GMFCS	  levels	  I	  and	  
II,	  pain	  interfered	  most	  with	  walking,	  while	  pain	  interfered	  most	  with	  sleep	  for	  young	  
adults	  in	  GMFCS	  level’s	  III,	  IV,	  and	  V.	  No	  significant	  differences	  were	  seen	  among	  
functional	  levels	  for	  fatigue	  or	  depression	  (Figure	  3).	  42%	  of	  young	  adults	  with	  CP	  























Pain	   1.34	  (.96)	   1.50	  (.63)	   1.60	  (.74)	   p=.484	  
Pain	  Interference	   1.88	  (1.02)	   1.84	  (.67)	   2.20	  (1.21)	   p=.577	  
Fatigue	   2.20	  (.81)	   2.09	  (.54)	   2.07	  (.88)	   p=.969	  
Depression	   .60	  (.90)	   .75	  (.93)	   .47	  (.74)	   p=.351	  
TABLE	  3:	  PHYSICAL	  IMPAIRMENTS	  BY	  FUNCTIONAL	  MOTOR	  CLASSIFICATION	  
Means	  (standard	  deviations)	  
	  
	  




FIGURE	  3:	  MAGNITUDE	  OF	  THE	  INTERFERENCE	  OF	  PAIN	  ON	  SPECIFIC	  ACTIVITIES	  BY	  FUNCTIONAL	  MOTOR	  
CLASSIFICATION	  
	  
All	  young	  adults	  with	  CP	  reported	  greater	  internal	  than	  external	  locus	  of	  control,	  
indicating	  that	  they	  perceived	  that	  they	  were	  responsible	  for	  their	  own	  health.	  There	  
were	  no	  significant	  differences	  among	  motor	  function	  levels	  for	  internal	  (p=.021)	  or	  
external	  (p=.14)	  locus	  of	  control	  (Figure	  4).	  
	  Overall,	  73%	  of	  young	  adults	  with	  CP	  reported	  that	  they	  received	  the	  emotional	  support	  
they	  needed	  usually	  or	  always.	  No	  difference	  in	  the	  amount	  of	  emotional	  support	  was	  
found	  among	  functional	  levels,	  p=.351.	  	  
	  





FIGURE	  4:	  HEALTH	  LOCUS	  OF	  CONTROL	  AND	  EMOTIONAL	  SUPPORT	  BY	  FUNCTIONAL	  MOTOR	  CLASSIFICATION	  
	  
HEALTH	  AND	  WELL-­‐BEING	  
Health	  status	  was	  rated	  as	  good	  to	  excellent	  in	  94%	  of	  young	  adults	  with	  CP,	  with	  no	  
significant	  differences	  found	  among	  functional	  levels	  (p=.839)	  (Figure	  5).	  Significant	  
positive	  relationships	  were	  found	  between	  health	  status	  and	  emotional	  support	  (r=.350),	  
pain	  interference	  (r=.514),	  fatigue	  (r=.401)	  and	  depression	  (r=.349)	  and	  therefore	  these	  
variables	  were	  used	  in	  the	  regression.	  While	  gender	  (p=.503),	  pain	  interference	  (p<.01),	  
fatigue	  (p=.706),	  depression	  (p=.427)	  and	  emotional	  support	  (p=.184	  accounted	  for	  
33.8%	  of	  the	  explained	  variance	  in	  health	  status,	  F(5,48)=4.894,	  p<.001,	  only	  pain	  
interference	  significantly	  contributed	  to	  the	  variance	  in	  health	  status.	  
	  




FIGURE	  5:	  HEALTH	  STATUS	  AND	  SATISFACTION	  WITH	  LIFE	  BY	  FUNCTIONAL	  CATEGORY	  
	  
Overall,	  85%	  of	  young	  adults	  in	  this	  sample	  reported	  satisfaction	  with	  life.	  No	  
differences	  in	  satisfaction	  with	  life	  were	  found	  among	  functional	  levels	  (p=.434).	  
Satisfaction	  with	  life	  was	  significantly	  positively	  associated	  with	  emotional	  support	  
(r=.418),	  depression	  (r=.405)and	  overall	  health	  status	  (r=.392)	  and	  thus	  these	  variables	  
were	  used	  in	  the	  regression.	  Gender	  (p=.539),	  depression	  (p=.087),	  overall	  health	  status	  
(p=.142)	  and	  emotional	  support(p<.01,	  accounted	  for	  31.9%	  of	  the	  explained	  variance	  in	  
satisfaction	  with	  life,	  F(3,49)=5.739,	  p<.001;	  however,	  only	  emotional	  support	  
significantly	  contributed	  to	  the	  variance	  in	  satisfaction	  with	  life.	  	  
	  
Discussion	  
The	  results	  of	  this	  study	  indicate	  that	  ambulatory	  decline,	  pain,	  fatigue	  and	  depression	  
reported	  in	  adults	  with	  CP,	  also	  are	  present	  in	  young	  adults	  with	  CP	  between	  the	  ages	  of	  
18-­‐30	  years.	  Although	  functional	  motor	  ability	  has	  been	  reported	  to	  discriminate	  among	  
health	  outcomes	  in	  adults	  with	  CP,20;	  21	  this	  was	  not	  found	  in	  this	  group	  of	  young	  adults	  
with	  CP	  for	  the	  physical,	  psychological	  and	  social	  factors	  evaluated.	  This	  study	  found	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improvements	  in	  gross	  motor	  function	  in	  18%	  of	  the	  young	  adults	  with	  CP	  and	  declines	  
in	  only	  3.6%,	  with	  ambulatory	  decline	  occurring	  in	  young	  adults	  with	  less	  functional	  
abilities.	  These	  findings	  are	  consistent	  with	  those	  in	  the	  literature	  that	  report	  
improvement	  in	  ambulatory	  function	  between	  the	  ages	  of	  15-­‐24,67	  and	  ambulatory	  
declines	  at	  an	  average	  age	  of	  28	  years.29;	  64	  Similar	  to	  reports	  in	  the	  literature	  
ambulatory	  ability	  continues	  to	  change	  during	  adolescence	  and	  young	  adulthood.	  The	  
ambulatory	  ability	  of	  young	  adults	  with	  CP	  continues	  to	  change	  between	  the	  ages	  of	  18-­‐
30	  years.	  As	  73%	  of	  the	  young	  adults	  in	  this	  study	  were	  GMFCS	  level	  I	  or	  II,	  the	  absence	  
of	  any	  significant	  ambulatory	  declines	  corroborates	  the	  findings	  of	  Day	  et	  al,	  who	  found	  
that	  individuals	  at	  GMFCS	  level	  II	  or	  above	  rarely	  loose	  ambulatory	  ability.75	  	  
	  
The	  prevalence	  of	  pain	  in	  young	  adults	  with	  CP	  has	  been	  reported	  to	  be	  as	  low	  as	  18%76	  
or	  as	  high	  of	  84%,77;	  34;	  35;	  31	  with	  the	  intensity	  of	  pain	  increasing	  with	  age.33	  This	  study	  
found	  that	  most	  young	  adults	  with	  CP	  report	  pain,	  with	  many	  reporting	  moderate	  to	  
severe	  pain.	  This	  increase	  in	  pain	  found	  in	  adults	  with	  CP	  has	  been	  associated	  with	  a	  
higher	  prevalence	  of	  fatigue	  and	  depressive	  symptoms	  than	  their	  peers.31	  Mental	  health	  
is	  an	  important	  concern	  in	  this	  age	  group	  of	  young	  adults,	  with	  depression	  reported	  in	  
10%	  of	  young	  adults	  with	  CP68	  and	  15.4%	  reported	  for	  age-­‐matched	  peers.78	  While	  many	  
young	  adults	  in	  this	  study	  reported	  depression	  and	  some	  reported	  attempted	  suicide,	  
only	  a	  small	  percentage	  reported	  treatment	  with	  counseling	  or	  medication.	  This	  
discrepancy	  between	  symptoms	  and	  treatment	  may	  indicate	  a	  gap	  between	  assessing	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and	  treating	  the	  mental	  health	  of	  young	  adults	  with	  CP.	  Identifying	  whether	  factors	  
related	  to	  CP	  such	  as	  pain	  and	  fatigue	  contribute	  to	  the	  depression,	  or	  whether	  other	  
mental	  health	  issues	  contribute	  to	  the	  depression	  is	  important	  for	  identifying	  the	  
appropriate	  treatment	  regime	  for	  this	  group	  of	  young	  adults	  with	  CP.	  	  	  
	  
Consistent	  with	  the	  findings	  in	  the	  literature,	  most	  of	  young	  adults	  with	  CP	  in	  this	  study	  
reported	  their	  health	  status	  as	  good	  to	  excellent,	  despite	  physical	  impairments.35;	  79	  As	  
young	  adults	  with	  CP	  transition	  into	  adulthood	  they	  begin	  to	  take	  responsibility	  for	  
addressing	  their	  own	  health	  and	  well-­‐being.	  	  While	  not	  statistically	  significant,	  internal	  
locus	  of	  control	  was	  associated	  with	  improved	  health	  status	  in	  this	  group	  of	  young	  
adults	  with	  CP.	  These	  results	  are	  similar	  to	  those	  in	  the	  literature	  that	  report	  that	  the	  
ability	  to	  have	  control	  over	  health	  choices	  impacts	  overall	  health	  status.80	  Similar	  to	  the	  
young	  adults	  with	  CP	  in	  this	  study,	  Turk	  reported	  that	  self-­‐perceived	  health	  ratings	  and	  
life	  satisfaction	  were	  related	  to	  the	  presence	  of	  pain	  and	  functional	  changes	  over	  time,	  
but	  not	  to	  the	  severity	  of	  impairment.35	  Pain	  and	  pain	  intensity	  have	  been	  reported	  to	  
correlate	  with	  reduced	  physical	  health-­‐related	  quality	  of	  life	  rather	  than	  psychological	  
health-­‐related	  quality	  of	  life.	  81	  In	  this	  study,	  emotional	  support	  was	  associated	  with	  
improved	  health	  status	  and	  greater	  satisfaction	  with	  life.	  It	  has	  been	  proposed	  that	  
receiving	  the	  emotional	  support	  one	  needs	  leads	  to	  the	  development	  or	  maintenance	  of	  
self-­‐esteem,	  and	  thereby	  better	  coping	  or	  resilience82	  which	  are	  important	  constructs	  
for	  improved	  health	  status	  and	  satisfaction	  with	  life.83	  While	  not	  all	  areas	  of	  the	  ICF	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were	  examined	  in	  this	  study,	  the	  contributions	  of	  physical	  impairments,	  social	  and	  
psychological	  factors	  to	  health	  status	  and	  satisfaction	  with	  life	  demonstrate	  that	  a	  
multidimensional	  framework	  is	  needed	  to	  understand	  the	  health	  and	  well-­‐being	  of	  
young	  adults	  with	  CP.	  	  
	  
The	  generalizability	  of	  these	  results	  to	  other	  young	  adults	  with	  CP	  is	  limited	  by	  the	  
geographical	  mailing	  restrictions	  and	  the	  small	  sample	  size.	  As	  the	  goal	  of	  this	  study	  was	  
to	  obtain	  a	  holistic	  view	  of	  health	  using	  the	  ICF	  model,	  this	  required	  using	  several	  
instruments	  to	  address	  all	  of	  levels	  of	  the	  model.	  The	  length	  of	  the	  survey	  and	  the	  
amount	  of	  time	  to	  complete	  the	  survey	  and	  the	  lack	  of	  current	  residential	  information	  
may	  have	  significantly	  impacted	  the	  response	  rate.	  Furthermore,	  while	  statistical	  
significance	  was	  set	  conservatively,	  Bonferroni	  corrections	  were	  not	  employed.	  As	  
multiple	  tests	  were	  conducted	  this	  could	  increase	  the	  chance	  of	  a	  Type	  I	  error.	  Despite	  
the	  limitations	  identified,	  this	  exploratory	  study	  offers	  insight	  into	  the	  factors	  that	  
impact	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP.	  	  
	  
Conclusions	  
The	  findings	  of	  this	  study	  have	  implications	  for	  assessment,	  teaching	  and	  interventions	  
in	  both	  the	  pediatric	  and	  adult	  health	  care	  systems.	  Traditionally,	  the	  focus	  of	  health	  
care	  for	  children	  with	  CP	  is	  on	  diminishing	  motor	  impairments	  to	  enhance	  functional	  
ability;	  however	  the	  large	  percentage	  of	  young	  adults	  in	  this	  study	  reporting	  pain,	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fatigue	  and	  depression	  indicates	  that	  the	  onset	  of	  these	  impairments	  may	  begin	  at	  an	  
earlier	  age.	  Determination	  of	  reliable,	  age-­‐appropriate	  and	  easy-­‐to	  use	  screening	  tools	  
that	  accurately	  assess	  the	  intensity	  and	  location	  of	  pain,	  magnitude	  of	  fatigue	  and	  the	  
presence	  of	  depression	  should	  be	  incorporated	  into	  both	  pediatric	  and	  adult	  clinics	  that	  
treat	  individuals	  with	  CP	  to	  ensure	  that	  these	  physical	  and	  psychological	  aspects	  are	  not	  
overlooked	  and	  are	  addressed	  with	  appropriate	  support	  and	  medical	  intervention.84	  
Additionally,	  research	  should	  examine	  the	  complex	  relationship	  among	  pain,	  fatigue	  and	  
depression	  in	  order	  to	  develop	  preventive	  measures	  and	  more	  effective	  interventions	  to	  
manage	  the	  impairments	  that	  impact	  the	  health	  and	  well-­‐being	  of	  individuals	  with	  CP	  as	  
they	  age.31	  
	  
In	  preparation	  for	  their	  transition	  to	  the	  adult	  health	  care	  system,	  adolescents	  and	  
young	  adults	  with	  CP	  should	  be	  encouraged	  to	  communicate	  their	  health	  concerns	  to	  
medical	  professionals	  and	  to	  advocate	  for	  appropriate	  and	  timely	  interventions	  prior	  to	  
their	  departure	  from	  the	  pediatric	  health	  care	  system.	  These	  skills	  may	  enhance	  locus	  of	  
control	  and	  the	  development	  of	  self-­‐esteem,	  leading	  to	  an	  improvement	  in	  health	  and	  
well-­‐being	  as	  they	  age.	  In	  order	  to	  provide	  optimal	  care	  and	  a	  holistic	  approach	  to	  
health,	  pediatric	  and	  adult	  clinicians	  should	  be	  educated	  about	  the	  prevalence	  and	  
onset	  of	  physical	  impairments	  and	  the	  role	  psychological	  (i.e.	  locus	  of	  control)	  and	  social	  
factors	  (i.e.	  emotional	  support)	  have	  on	  the	  health	  and	  well-­‐being	  of	  individuals	  with	  CP.	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As	  the	  provision	  of	  emotional	  support	  played	  a	  significant	  role	  in	  both	  health	  and	  well-­‐
being	  of	  young	  adults	  with	  CP,	  determining	  alternative	  strategies	  to	  providing	  support	  
such	  as	  peer	  support	  groups,	  mentors	  or	  adult	  role	  models,	  in	  addition	  to	  family	  support,	  
may	  be	  beneficial	  to	  improving	  the	  health	  status	  and	  satisfaction	  with	  life	  in	  young	  
adults	  with	  CP.	  Since	  emotional	  support	  incorporates	  many	  constructs,	  future	  studies	  
should	  examine	  which	  elements	  of	  emotional	  support	  play	  a	  role	  in	  improving	  health	  
status	  and	  satisfaction	  with	  life,	  leading	  to	  strategies	  for	  interventions.	  As	  the	  health	  and	  
well-­‐being	  of	  young	  adults	  with	  CP	  is	  a	  complex	  multidimensional	  concept,	  future	  
studies	  should	  incorporate	  the	  framework	  of	  the	  ICF	  in	  order	  to	  identify	  the	  factors	  that	  
influence	  health	  to	  ascertain	  potential	  targets	  for	  system	  changes.	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Chapter	  4:	  Article	  2	  
PARTICIPATION	  IN	  PHYSICAL	  ACTIVITY	  AND	  RECREATION	  IN	  YOUNG	  ADULTS	  WITH	  
CEREBRAL	  PALSY:	  AN	  EXPLORATORY	  STUDY	  INTO	  THE	  ROLE	  OF	  FUNCTIONAL	  MOTOR	  
IMPAIRMENT	  AND	  ENVIRONMENTAL	  BARRIERS	  
	  
Physical	  activity	  is	  defined	  as	  “any	  body	  movement	  that	  requires	  more	  energy	  than	  
resting”	  and	  includes	  sports,	  physical	  exercise	  and	  other	  leisure	  or	  recreational	  
activities.85	  During	  childhood	  and	  adolescence,	  parents,	  therapists,	  and	  educators	  of	  
youth	  with	  cerebral	  palsy	  (CP)	  assume	  the	  primary	  role	  of	  promoting	  and	  facilitating	  
participation	  in	  physical	  exercise	  and	  recreational	  activities.	  As	  adolescents	  with	  CP	  
transition	  into	  adulthood,	  recreation	  and	  leisure	  activities	  expand	  beyond	  those	  
provided	  by	  school	  and	  family,	  potentially	  limiting	  participation.	  Participation	  in	  physical	  
activity	  including	  recreational	  activities	  is	  influenced	  by	  the	  complex	  interactions	  
between	  personal	  factors	  (functional	  motor	  level,	  age,	  and	  gender)86	  and	  environmental	  
barriers.87;	  88	  As	  young	  adults	  with	  CP	  become	  autonomous	  for	  their	  health	  choices,	  the	  
extent	  to	  which	  their	  parents	  mediate	  the	  environmental	  barriers	  to	  recreation	  and	  
leisure	  changes,	  leading	  to	  a	  perceived	  increase	  in	  these	  barriers	  by	  the	  young	  adult.89	  
Barriers	  such	  as	  cost,	  proximity	  and	  accessibility	  of	  fitness	  and	  community	  centers,	  need	  
for	  assistance,	  lack	  of	  unisex	  changing	  rooms,	  and	  transportation	  have	  been	  reported	  to	  
contribute	  to	  both	  the	  ability	  and	  opportunity	  to	  participate	  in	  physical	  activity	  in	  the	  
community.90;	  91;	  36;	  43	  In	  addition,	  attitudes,	  lack	  of	  knowledge,	  and	  lack	  of	  energy	  and	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fatigue	  are	  also	  reported	  to	  contribute	  to	  a	  decreased	  participation	  in	  health	  promotion	  
activities	  by	  adults	  with	  childhood	  onset	  disabilities.92;	  91	  	  
	  
Recent	  studies	  report	  that	  children	  and	  young	  adults	  with	  CP	  are	  less	  active	  than	  their	  
typically	  developing	  peers,	  have	  higher	  rates	  of	  sedentary	  behaviors,	  engage	  in	  slower	  
tempo	  activities,	  and	  overall	  participate	  in	  a	  smaller	  variety	  of	  physical	  activities.86;	  93-­‐95	  
For	  individuals	  with	  CP,	  low	  levels	  of	  physical	  activity	  cause	  a	  cycle	  of	  deconditioning,	  
resulting	  from	  decreased	  aerobic	  capacity,	  flexibility,	  muscular	  strength	  and	  endurance.	  
and	  increased	  fatigue.	  This	  cycle	  leads	  to	  an	  increased	  risk	  for	  chronic	  disease	  and	  
secondary	  conditions.39;	  30;	  40;	  41	  Despite	  recommendations	  that	  active	  participation	  in	  
regular	  exercise	  is	  effective	  in	  controlling	  obesity,	  improving	  cardiovascular	  fitness,	  
reducing	  pain,	  and	  minimizing	  the	  development	  of	  secondary	  conditions,	  96;	  42;	  97;	  92;	  43;	  41	  
most	  adults	  with	  CP	  do	  not	  adhere	  to	  a	  regular	  exercise	  program	  of	  stretching,	  
strengthening,	  and	  aerobics.32	  	  Only	  46%	  report	  being	  physically	  active	  for	  at	  least	  one	  
hour	  per	  week.98	  	  
	  
While	  current	  health	  promotion	  guidelines	  suggest	  that	  interventions	  with	  a	  focus	  on	  
physical	  activity	  and	  an	  active	  lifestyle	  are	  important	  to	  improve	  and	  maintain	  the	  health	  
of	  young	  adults	  with	  CP,99	  minimal	  information	  exists	  about	  the	  role	  functional	  motor	  
impairment	  and	  environmental	  barriers	  have	  on	  participation	  in	  physical	  activity.	  As	  
adolescents	  with	  CP	  transition	  to	  adulthood	  and	  become	  more	  autonomous	  for	  their	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health	  choices,	  it	  is	  important	  to	  identify	  factors	  which	  impact	  their	  participation	  in	  
physical	  activity	  in	  order	  to	  provide	  recommendations	  for	  change.	  The	  purpose	  of	  this	  
exploratory	  study	  was	  to	  examine	  the	  role	  functional	  motor	  level	  alone,	  and	  in	  
combination	  with,	  environmental	  barriers	  has	  on	  participation	  in	  physical	  activity	  and	  
recreation	  in	  young	  adults	  with	  CP	  transitioning	  into	  adulthood.	  By	  identifying	  the	  
factors	  that	  impact	  participation	  and	  reducing	  the	  environmental	  barriers	  associated	  
with	  physical	  activity,	  young	  adults	  with	  CP	  transitioning	  could	  reap	  the	  benefits	  of	  
lifelong	  participation	  in	  physical	  activity	  including	  the	  maintenance	  of	  functional	  
independence,	  opportunity	  for	  leisure	  and	  enjoyment	  and	  enhancement	  in	  overall	  
quality	  of	  life.92	  
Method	  
PARTICIPANTS	  
A	  convenience	  sample	  of	  young	  adults	  with	  CP	  was	  recruited	  from	  the	  databases	  of	  
Shriners	  Hospitals	  for	  Children-­‐Portland	  (SHC-­‐P)	  and	  the	  Child	  Development	  and	  
Rehabilitation	  Center	  (CDRC)	  of	  Oregon	  Health	  and	  Sciences	  University,	  Institute	  on	  
Development	  &	  Disability.	  	  Inclusion	  criteria	  were:	  1)	  diagnosis	  of	  CP,	  2)	  between	  the	  
ages	  of	  18-­‐30	  years,	  and	  3)	  last	  known	  address	  in	  Oregon	  or	  Washington,	  while	  living	  in	  
a	  foster	  home	  was	  an	  exclusion	  factor.	  688	  potential	  subjects	  were	  identified;	  58	  
subjects	  were	  ineligible,	  as	  they	  did	  not	  have	  a	  diagnosis	  of	  CP	  or	  lived	  in	  foster	  home,	  
yielding	  610	  eligible	  subjects.	  	  Ethical	  approval	  for	  this	  study	  was	  obtained	  from	  the	  
Portland	  State	  University,	  Human	  Subjects	  Research	  Review	  Committee	  (HSRRC).	  	  





The	  International	  Classification	  of	  Functioning,	  Disability	  and	  Health	  (ICF),6	  a	  
multidimensional	  framework	  published	  by	  the	  World	  Health	  Organization	  in	  2001,	  was	  
used	  in	  this	  cross-­‐sectional	  survey	  approach	  to	  examine	  the	  complex	  interactions	  among	  
the	  health	  condition	  of	  CP,	  impairments,	  activity	  limitations,	  participation	  restrictions,	  
and	  the	  personal	  and	  environmental	  factors	  that	  influence	  personal	  health	  and	  well-­‐
being.	  Survey	  packages	  incorporating	  questionnaires	  from	  all	  dimensions	  of	  the	  ICF	  
were	  mailed	  to	  610	  potential	  subjects.	  Young	  adults	  were	  instructed	  to	  complete	  and	  
return	  the	  surveys	  in	  the	  stamped,	  self-­‐addressed	  envelope.	  Subjects	  were	  encouraged	  
to	  self-­‐report;	  however	  they	  could	  solicit	  assistance	  in	  completing	  the	  questionnaires.	  
While	  self-­‐report	  is	  considered	  the	  “gold	  standard,”	  individuals	  with	  CP	  and	  impairments	  
that	  prevented	  them	  from	  completing	  the	  survey	  independently	  could	  have	  a	  proxy	  
complete	  it	  on	  their	  behalf.	  Individuals	  who	  completed	  and	  returned	  the	  surveys	  were	  
sent	  a	  $5	  gift	  card.	  Follow-­‐up	  reminder	  cards	  were	  sent	  three	  and	  six	  weeks	  later	  to	  
encourage	  return	  of	  the	  survey.	  A	  repeat	  mailing	  of	  the	  survey	  package	  was	  sent	  to	  non-­‐
responders	  two	  months	  following	  the	  initial	  mailing.	  Of	  the	  610	  potential	  subjects,	  153	  
surveys	  were	  returned	  as	  unable	  to	  deliver	  and	  15	  subjects	  had	  died.	  Of	  the	  remaining	  
442	  surveys,	  a	  total	  of	  95	  surveys	  were	  returned,	  yielding	  a	  21.5%	  response	  rate.	  Fifty-­‐
five	  participants	  self-­‐reported,	  while	  forty	  surveys	  were	  completed	  by	  a	  proxy	  
respondent.	  




The	  ICF	  framework	  was	  used	  to	  inform	  the	  focused	  examination	  of	  the	  role	  motor	  
function	  level	  alone,	  and	  in	  combination	  with	  environmental	  barriers	  
(physical/structural,	  work/school,	  attitudes/support,	  services/support	  and	  policies)	  has	  
on	  the	  magnitude	  and	  amount	  of	  time	  individuals	  participate	  in	  physical	  activity	  and	  
recreation.8	  	  Research	  shows	  that	  the	  level	  of	  gross	  motor	  function	  has	  been	  reported	  to	  
influence	  participation	  in	  physical	  activity,86	  thus	  the	  Gross	  Motor	  Function	  Classification	  
System	  (Expanded	  and	  Revised)-­‐GMFCS	  (E&R)-­‐	  Self-­‐Report	  Questionnaire	  for	  Young	  
People	  Aged	  12-­‐18	  years46	  was	  used	  as	  the	  classification	  system	  for	  motor	  function	  level.	  
The	  GMFCS	  is	  a	  5	  level	  classification	  system	  that	  distinguishes	  among	  levels	  of	  motor	  
function	  that	  are	  clinically	  meaningful.47;	  18	  Individuals	  classified	  as	  GMFCS	  level	  I	  walk	  
without	  limitations;	  GMFCS	  level	  II	  walk	  with	  limitations;	  GMFCS	  level	  III	  walk	  using	  a	  
hand-­‐held	  mobility	  device;	  GMFCS	  level	  IV	  possess	  self-­‐mobility	  with	  limitations	  and	  
may	  use	  powered	  mobility,	  and	  GMFCS	  level	  V	  are	  transported	  in	  a	  manual	  
wheelchair.46	  It	  has	  been	  shown	  that	  adults	  with	  CP	  can	  accurately	  self-­‐report	  their	  level	  
of	  function.20	  
	  
The	  Craig	  Hospital	  Inventory	  of	  Environmental	  Factors	  (CHIEF)57;	  58	  was	  used	  to	  examine	  
the	  role	  environmental	  barriers	  have	  on	  participating	  in	  physical	  activity.	  The	  self-­‐report	  
questionnaire	  consists	  of	  25	  questions	  that	  are	  divided	  into	  five	  subscales:	  1)	  physical	  
and	  structural,	  2)	  work	  and	  school,	  3)	  attitudes	  and	  support,	  4)	  services	  and	  5)	  support	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and	  policies.58	  Each	  question	  has	  two	  types	  of	  response	  scales:	  one	  for	  the	  frequency	  
that	  the	  identified	  barrier	  occurs	  and	  one	  for	  the	  magnitude	  of	  the	  barrier	  as	  a	  
problem.58	  The	  frequency	  scale	  uses	  a	  5-­‐point	  Likert	  scale	  ranging	  from	  never	  to	  daily,	  
while	  the	  magnitude	  scale	  is	  dichotomized	  as	  either	  a	  big	  problem	  or	  little	  problem.58	  	  
The	  CHIEF	  has	  good	  test-­‐retest	  reliability	  and	  evidence	  of	  content,	  construct,	  and	  
discriminant	  validity.59	  As	  the	  work/school	  subscale	  of	  the	  CHIEF	  was	  not	  related	  to	  
participation	  in	  fitness	  and	  recreation,	  it	  was	  not	  included	  in	  this	  study.	  
	  
Participation	  in	  physical	  activity	  was	  assessed	  with	  the	  Physical	  Activity	  Scale	  for	  
Individuals	  with	  Physical	  Disabilities	  (PASIPD).53;	  41	  The	  PASIPD	  is	  a	  7-­‐day	  physical	  activity	  
recall	  questionnaire	  designed	  to	  evaluate	  physical	  activity	  levels	  in	  persons	  with	  
disabilities.41	  The	  PASIPD	  consists	  of	  13	  items	  that	  assess	  leisure,	  household	  and	  work	  
activities.	  Only	  the	  six	  leisure	  time	  activity	  items	  were	  assessed:	  1)	  stationary	  activity,	  2)	  
walking	  and	  wheeling	  outside,	  3)	  light	  sport,	  4)	  moderate	  sport,	  5)	  strenuous	  sport	  and	  
6)	  exercises	  to	  increase	  muscle	  strength	  and	  endurance.41	  The	  metabolic	  equivalent	  
(MET)	  value	  for	  each	  activity	  is	  created	  by	  multiplying	  the	  average	  hours	  per	  day	  (based	  
on	  the	  number	  of	  days	  per	  week	  and	  the	  number	  of	  hours	  per	  day	  they	  report	  
participating	  in	  the	  activity)	  by	  a	  MET	  value	  associated	  with	  the	  intensity	  of	  the	  activity.	  
The	  summation	  of	  the	  five	  activity	  items	  created	  the	  PASIPD	  score.41	  The	  PASIPD	  has	  
been	  shown	  to	  have	  strong	  construct	  and	  criterion	  validity	  for	  individuals	  with	  CP.54	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The	  recreation	  category	  of	  the	  Assessment	  of	  Life	  Habits	  (LIFE-­‐H)55	  was	  used	  as	  the	  
measure	  of	  participation	  in	  physical	  activity	  and	  recreation.	  The	  LIFE-­‐H	  (short	  form)	  has	  
69	  items	  in	  12	  categories:	  nutrition,	  fitness,	  personal	  care,	  communication,	  housing,	  
mobility,	  responsibilities,	  interpersonal	  relationships,	  community	  life,	  education,	  
employment	  and	  recreation.55	  The	  LIFE-­‐H	  evaluates	  the	  level	  of	  participation	  by	  
considering	  both	  the	  degree	  of	  difficulty	  and	  the	  type	  of	  assistance	  used	  on	  a	  scale	  of	  0-­‐
9,	  where	  0	  indicates	  total	  handicap	  and	  9	  indicates	  optimal	  participation.55	  Specifically,	  
the	  recreation	  category	  includes	  7	  questions	  related	  to	  physical	  activity	  and	  recreation	  
including	  items	  such	  as,	  participating	  in	  sporting	  and	  recreational	  activities,	  taking	  part	  
in	  outdoor	  activities	  and	  using	  neighborhood	  recreational	  services.	  The	  Life-­‐H	  has	  been	  
shown	  to	  have	  good	  test-­‐retest	  reliability.55	  	  
	  
Statistical	  Analysis	  
Due	  to	  the	  potential	  bias	  in	  perceptions	  of	  environmental	  barriers	  between	  self	  and	  
proxy	  report,58	  only	  responses	  from	  individuals	  who	  self-­‐reported	  were	  analyzed	  in	  this	  
study.	  SPSS,	  version	  21	  (Chicago,	  IL)	  was	  used	  for	  statistical	  analysis.	  Data	  were	  
evaluated	  for	  normality,	  linearity	  and	  equality	  of	  variance	  prior	  to	  performing	  statistical	  
analysis	  and	  the	  appropriate	  parametric	  or	  non-­‐parametric	  statistics	  were	  used	  in	  the	  
analysis.	  Categorical	  variables	  were	  expressed	  as	  frequencies	  or	  percentages,	  while	  
means	  and	  standard	  deviations	  were	  used	  for	  continuous	  variables.	  One-­‐way	  ANOVA’s	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were	  used	  to	  determine	  differences	  among	  the	  groups,	  for	  physical	  activity,	  fitness	  and	  
recreation.	  	  
	  
Linear	  regression	  (N=55)	  was	  used	  to	  examine	  the	  role	  that	  functional	  motor	  ability	  and	  
environmental	  barriers	  have	  on	  participation	  in	  recreational	  activities.	  Only	  the	  CHIEF	  
subscales	  of	  services/assistance,	  attitudes/support,	  policies	  and	  physical	  structure	  were	  
included.	  As	  this	  study	  is	  exploratory,	  significance	  was	  set	  conservatively	  at	  p<.01	  to	  
account	  for	  multiple	  comparisons.	  Six	  open-­‐ended	  questions	  asked	  about	  facilitators	  
and	  barriers	  to	  participating	  in	  fitness	  and	  recreation	  and	  the	  type	  of	  fitness	  and	  
recreational	  activities	  young	  adults	  with	  CP	  choose	  to	  participate	  in.	  	  
Results	  
GROUP	  CHARACTERSITICS	  
The	  mean	  age	  of	  the	  55	  participants	  who	  self-­‐reported	  was	  24.23	  years	  (±	  3.61	  years)	  
with	  females	  representing	  62%	  of	  the	  sample.	  The	  majority	  (96.4%)	  of	  the	  participants	  
were	  Caucasian	  and	  only	  4.6%	  were	  Hispanic.	  Due	  to	  the	  small	  sample	  size	  and	  the	  
limited	  number	  of	  individuals	  in	  GMFCS	  levels	  III	  (N=7)	  IV	  (N=7	  and	  V	  (N=1),	  the	  group	  
was	  divided	  into	  three	  subgroups	  according	  to	  functional	  motor	  ability.	  These	  groupings	  
were	  chosen	  to	  provide	  similar	  subject	  numbers	  in	  each	  group.	  Individuals	  classified	  as	  
GMFCS	  levels	  I	  (N=24)	  and	  II	  (N=16)	  were	  considered	  separate	  groups,	  while	  individuals	  
classified	  as	  GMFCS	  levels	  III,	  IV,	  and	  V	  (N=15)	  were	  grouped	  together.	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PHYSICAL	  ACTIVITY	  AND	  ENVIRONMENTAL	  BARRIERS	  
No	  differences	  in	  physical	  activity	  MET-­‐hours	  per	  day	  or	  the	  average	  amount	  of	  hours	  of	  
activity	  per	  day	  as	  measured	  by	  the	  PASIPD	  were	  found	  by	  functional	  level	  
A	  significant	  difference	  among	  functional	  motor	  subgroups	  was	  found	  for	  participation	  
in	  recreation	  (Table	  4).	  Significant	  differences	  in	  participation	  in	  recreational	  activities	  
were	  noted	  between	  all	  motor	  function	  classification	  groups,	  with	  individuals	  in	  GMFCS	  
level	  I	  having	  the	  highest	  participation	  in	  recreational	  activities.	  	  












PASIPD	  (MET-­‐hours	  per	  
day)	  
12.43	  (7.75)	   9.24	  (8.37)	   10.37	  (8.49)	   p=.459	  
PASIPD	  (hours	  activity)	   3.47	  (1.92)	   2.66	  (1.92)	   2.97	  (1.98)	   p=.418	  
Life-­‐H-­‐Recreation	   9.35	  (1.21)	   7.06	  (2.55)	   4.57	  (2.32)	   p<.001	  
TABLE	  4:	  TIME	  AND	  MAGNITUDE	  OF	  PHYSICAL	  ACTIVITY	  AND	  PARTICIPATION	  IN	  FITNESS	  AND	  RECREATIONAL	  
ACTIVITIES	  	  	  
Means	  	  (standard	  deviations)	  
	  
Overall,	  the	  majority	  of	  young	  adults	  with	  CP	  reported	  spending	  more	  time	  in	  stationary	  
activities	  than	  in	  active	  activities	  (Figure	  1).	  As	  the	  intensity	  level	  of	  the	  activity	  
increased	  from	  stationary	  to	  strenuous,	  less	  time	  per	  day	  was	  spent	  participating	  in	  the	  
activity.	  Greater	  than	  50%	  of	  the	  young	  adults	  with	  CP	  reported	  that	  they	  never	  
participate	  in	  moderate	  or	  strenuous	  sport	  activities	  or	  strengthening	  (Figure	  6).	  
	  




FIGURE	  6:	  NUMBER	  OF	  HOURS	  PER	  DAY	  AND	  NUMBER	  OF	  DAYS	  PER	  WEEK	  SPENT	  PARTICIPATING	  IN	  
ACTIVITIES	  
	  
Significant	  differences	  across	  functional	  levels	  were	  found	  for	  all	  the	  environmental	  
barriers:	  policies,	  physical/structural	  barrier,	  attitudes/support	  and	  the	  
services/assistance	  barriers	  (Table	  5).	  Young	  adults	  with	  CP	  in	  GMFCS	  levels	  I	  and	  II,	  
reported	  fewer	  physical/structural,	  and	  policy	  barriers	  than	  young	  adults	  in	  GMFCS	  
levels	  III,	  IV	  and	  V.	  Additionally,	  young	  adults	  with	  CP	  in	  GMFCS	  level	  I	  reported	  
significantly	  fewer	  barriers	  than	  young	  adults	  in	  GMFCS	  levels	  III,	  IV	  and	  V	  in	  the	  
services/assistance	  and	  attitudes/support	  barriers.	  	  For	  young	  adults	  in	  GMFCS	  level	  II,	  
the	  services/assistance	  subscale,	  which	  included	  items	  such	  as	  support	  and	  attitudes	  in	  
the	  home	  and	  community	  and	  discrimination,	  represented	  the	  greatest	  barriers.	  In	  
contrast,	  for	  young	  adults	  in	  GMFCS	  levels	  III,	  IV	  and	  V	  the	  policies	  barrier	  subscale,	  
which	  included	  items	  such	  as:	  governmental	  and	  business	  policies	  in	  addition	  to	  services	  
in	  the	  community,	  represented	  the	  area	  with	  the	  greatest	  barriers.	  Functional	  level	  
(p=.001),	  and	  the	  CHIEF	  subscales	  of	  services/assistance	  (p=.686),	  attitudes/support	  
(p=.387),	  policies	  (p=.015)	  and	  physical	  structure	  barriers	  (p=.637)	  accounted	  for	  62.2%	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of	  the	  explained	  variance	  in	  participation	  recreation,	  F(5,53)=15.80,	  p<.001;	  yet	  only	  
functional	  level	  contributed	  significantly	  to	  the	  model.	  
	  











Physical/	  Structural	  Subscale	   .37	  (.57)	   .60	  (.66)	   1.78	  (1.61)	   p<.001	  
Services/	  Assistance	  Subscale	   .24	  (.35)	   .79	  (.59)	   1.13	  (1.34)	   p<.01	  
Policies	  Subscale	   .09	  (.24)	   .61(.76)	   2.17	  (2.16)	   p<.001	  
Attitudes/Support	  Subscale	   .24	  (.52)	   .33	  (.42)	   .88	  (.86)	   p<.01	  
TABLE	  5:	  ENVIRONMENTAL	  BARRIERS	  BY	  FUNCTIONAL	  LEVEL	  	  	  
Means	  (standard	  deviations)	  
	  
The	  majority	  of	  young	  adults	  with	  CP	  (72%)	  in	  this	  study	  reported	  not	  having	  a	  
membership	  to	  a	  health	  club.	  Major	  barriers	  included	  cost,	  transportation,	  accessibility	  
of	  the	  club	  and	  equipment,	  and	  availability	  of	  health	  clubs	  in	  their	  area.	  Other	  reported	  
barriers	  were	  time,	  no	  one	  to	  go	  with,	  feeling	  self-­‐conscious	  and	  not	  being	  motivated.	  
Most	  young	  adults	  with	  health	  club	  memberships	  reported	  participating	  in	  
strengthening	  activities	  (free	  or	  machine	  weights)	  and	  aerobic	  activities	  (stationary	  bike,	  
elliptical,	  treadmill,	  Zumba,	  basketball,	  racquetball,	  and	  swimming).	  	  
	  
While	  recreational	  activities	  referred	  to	  any	  activity	  done	  during	  free	  time,	  30%	  of	  young	  
adults	  with	  CP	  reported	  that	  they	  did	  not	  participate	  in	  recreational	  activities.	  The	  main	  
reasons	  for	  not	  participating	  in	  recreational	  activities	  were:	  time,	  physical	  impairments	  
and	  the	  inability	  to	  find	  a	  recreational	  activity	  that	  they	  enjoy.	  	  Young	  adults	  with	  CP	  
who	  participated	  in	  recreational	  activities	  reported	  a	  large	  variety	  including	  bicycling,	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walking/hiking/running,	  bowling,	  camping,	  swimming,	  yoga,	  music,	  golf,	  basketball,	  ATV	  
or	  dirt	  bike	  riding	  and	  softball.	  	  
Discussion	  
The	  results	  of	  this	  study	  are	  consistent	  with	  findings	  in	  the	  literature	  that	  report	  young	  
adults	  with	  CP	  are	  less	  active,	  have	  higher	  rates	  of	  sedentary	  behaviors,	  engage	  in	  
slower	  tempo	  activities,	  and	  overall,	  participate	  in	  a	  smaller	  variety	  of	  physical	  
activities.86;	  93-­‐95	  Participation	  in	  physical	  activity	  and	  resistive	  exercises	  is	  vital	  for	  adults	  
with	  CP	  in	  order	  to	  minimize	  secondary	  muscle	  pathology	  and	  cardiovascular	  
comorbidity	  that	  result	  from	  aging	  with	  CP.100	  It	  has	  been	  shown	  that	  individuals	  with	  CP	  
can	  improve	  muscle	  strength	  and	  cardiovascular	  fitness	  through	  participation	  in	  physical	  
activities,99	  yet	  greater	  than	  60%	  of	  the	  young	  adults	  with	  CP	  in	  this	  study	  reported	  
never	  participating	  in	  strengthening	  activities	  and	  50-­‐70%	  reported	  never	  participating	  
in	  moderate	  or	  strenuous	  physical	  activity.	  The	  low	  levels	  of	  participation	  in	  both	  
moderate	  and	  strenuous	  physical	  activities	  reported	  in	  this	  study	  may	  play	  a	  role	  in	  the	  
development	  of	  obesity	  and	  increased	  cardiovascular	  risk	  during	  adulthood.101;	  96;	  100	  In	  
order	  to	  be	  successful	  in	  participating	  in	  higher	  intensity	  activities	  during	  adulthood,	  
children	  with	  CP	  should	  be	  exposed	  to	  a	  variety	  of	  different	  activities	  early	  so	  that	  they	  
may	  find	  activities	  that	  they	  enjoy	  and	  can	  participate	  in	  as	  they	  transition	  into	  
adulthood.	  As	  young	  adults	  with	  CP	  begin	  to	  choose	  fitness	  and	  recreational	  activities	  to	  
participate	  in,	  enjoyment	  and	  the	  integration	  of	  the	  activity	  into	  daily	  life	  have	  been	  
reported	  to	  impact	  participation	  in	  physical	  activity	  in	  adults	  with	  CP.90	  	  While	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rehabilitation	  services	  during	  adolescence	  are	  usually	  not	  sought	  or	  provided,	  the	  
provision	  of	  physical	  therapy	  services	  would	  be	  beneficial	  to	  teach	  young	  adults	  with	  CP	  
specific	  activities	  and	  strategies	  for	  incorporating	  higher	  intensity	  activities,	  in	  addition	  
to	  strengthening	  and	  stretching	  activities,	  into	  their	  daily	  lives.	  This	  could	  facilitate	  their	  
lifelong	  participation	  in	  physical	  activity	  and	  help	  minimize	  the	  secondary	  conditions	  
that	  arise	  from	  aging	  with	  CP.99	  	  	  
	  
For	  individuals	  with	  physical	  disabilities,	  participation	  in	  health	  promotion	  activities	  is	  
related	  to	  barriers	  such	  as	  lack	  of	  architectural	  accessibility,	  discrimination	  and	  social	  
attitudes.88	  In	  this	  study,	  physical	  and	  structural	  barriers	  such	  as	  access	  to	  athletic	  
facilities	  and	  the	  exercise	  equipment	  and	  services	  and	  assistance	  barriers	  such	  as	  cost	  
and	  transportation	  were	  major	  obstacles	  to	  participation	  in	  physical	  activity.	  In	  addition	  
to	  the	  support	  and	  guidance	  offered	  by	  parents	  and	  schools	  to	  promote	  active	  
participation	  in	  physical	  activity,	  the	  combined	  efforts	  of	  physical,	  occupational	  and	  
recreational	  therapy	  therapists	  could	  help	  the	  young	  adult	  with	  CP	  identify	  potential	  
physical	  and	  recreational	  activities,	  develop	  strategies	  for	  adapting	  the	  environment	  and	  
provide	  adaptive	  equipment	  to	  assist	  with	  the	  participation	  in	  physical	  activities.	  
	  
The	  open-­‐ended	  questions	  identified	  additional	  emotional/psychological	  and	  resource	  
availability	  barriers	  not	  included	  in	  the	  CHIEF.	  Buffart	  reported	  that	  young	  adults	  with	  
physical	  disabilities	  identified	  psychological	  barriers	  such	  as	  feeling	  uncomfortable	  or	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ashamed,	  in	  addition	  to	  motivational	  barriers,	  such	  as	  lack	  of	  time	  and	  other	  priorities	  as	  
reasons	  not	  to	  engage	  in	  physical	  activity.102;	  103	  Many	  young	  adults	  with	  CP	  in	  this	  study	  
reported	  not	  having	  anyone	  to	  work	  out	  with	  or	  feeling	  self-­‐conscious	  about	  
participating	  in	  physical	  activity	  at	  a	  health	  club.	  It	  is	  well	  known	  in	  the	  health	  behavior	  
literature	  that	  social	  support	  provides	  solutions	  to	  problems,	  reduces	  the	  perceived	  
importance	  or	  threat,	  provides	  a	  distraction	  from	  the	  problem	  and	  facilitates	  health	  
coping	  behaviors	  such	  as	  encouragement,	  modeling	  and	  companionship.104	  In	  addition	  
to	  helping	  families	  incorporate	  a	  variety	  of	  activities	  into	  their	  fitness	  repertoire,	  
developing	  opportunities	  to	  partner	  young	  adults	  with	  CP	  with	  a	  peer	  (either	  disabled	  or	  
non-­‐disabled)	  or	  peer	  group	  may	  enhance	  their	  experience	  participating	  in	  physical	  
activity	  and	  promote	  continued	  participation	  during	  adulthood.	  
	  
One	  limitation	  of	  this	  study	  is	  the	  use	  of	  a	  questionnaire	  to	  measure	  the	  amount	  of	  time	  
and	  intensity	  of	  physical	  activity	  in	  young	  adults	  with	  CP.	  The	  young	  adults	  with	  CP	  in	  
this	  study	  reported	  similar	  physical	  activity	  intensities	  to	  ambulatory	  adults	  with	  CP	  
reported	  in	  the	  literature	  (11.8105	  -­‐14.8106	  MET-­‐hours	  per	  day);	  however,	  these	  results	  
should	  be	  interpreted	  with	  caution.	  It	  has	  been	  shown	  that	  recall	  questionnaires	  tend	  to	  
overestimate	  the	  amount	  of	  time	  spent	  participating	  in	  physical	  activity,96;	  86	  which	  may	  
be	  reflected	  in	  the	  differences	  in	  reported	  hours	  of	  physical	  activity	  in	  this	  study	  to	  that	  
found	  in	  the	  literature	  using	  direct	  measurement	  of	  activity.107;	  108	  While	  direct	  
measurement	  of	  physical	  activity	  is	  optimal,	  it	  is	  difficult	  to	  do	  for	  a	  large	  population	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group	  and	  therefore	  the	  use	  of	  the	  PAISID	  provides	  valuable	  insight	  into	  the	  intensity	  
and	  time	  young	  adults	  with	  CP	  engage	  in	  physical	  activity.	  	  
	  
The	  inclusion	  criteria,	  lack	  of	  a	  population-­‐based	  sample,	  survey	  tools	  utilized	  and	  the	  
small	  sample	  size	  limit	  the	  generalizability	  of	  these	  results	  to	  other	  young	  adults	  with	  CP.	  
The	  goal	  of	  this	  study	  was	  to	  obtain	  a	  multidimensional	  view	  of	  health	  and	  well-­‐being,	  
requiring	  the	  use	  of	  a	  large	  number	  of	  instruments	  to	  address	  all	  of	  levels	  of	  the	  ICF	  
model.	  As	  the	  length	  of	  the	  questionnaire	  and	  the	  amount	  of	  time	  to	  complete	  the	  
survey	  have	  been	  found	  to	  influence	  the	  response	  rate,109	  survey	  length	  may	  have	  
adversely	  impacted	  participation	  in	  this	  study.	  	  
Conclusions	  
Similar	  to	  the	  findings	  of	  Shikako-­‐Thomas	  et	  al.,110	  the	  results	  of	  this	  study	  indicate	  the	  
combination	  of	  functional	  level	  and	  environmental	  barriers	  impacted	  participation	  in	  
fitness	  and	  recreational	  activities.	  Environmental	  barriers	  play	  a	  role	  in	  participation	  in	  
both	  physical	  activity	  and	  recreation	  for	  individuals	  with	  CP,	  minimizing	  the	  gap	  
between	  the	  individuals’	  functional	  abilities	  and	  the	  demands	  of	  the	  social	  and	  physical	  
environment.	  The	  use	  of	  physical	  and	  occupational	  services	  during	  adolescence	  may	  
enhance	  participation	  in	  physical	  activity	  during	  adulthood.	  More	  study	  is	  needed	  to	  
assess	  effective	  ways	  of	  supporting	  physical	  activities	  that	  children	  with	  CP	  can	  continue	  
into	  adulthood.	  Given	  the	  many	  health	  benefits	  (physical,	  social	  and	  psychological)	  
associated	  with	  physical	  activity,	  educating	  young	  adults,	  their	  families	  and	  fitness	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professionals	  about	  alternative	  activities	  for	  physical	  activity,	  in	  addition	  to	  traditional	  
fitness	  and	  recreation	  options,	  may	  enhance	  the	  participation	  of	  individuals	  with	  CP	  
throughout	  adulthood.	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Chapter	  5:	  Article	  3	  
THE	  ROLE	  OF	  FUNCTIONAL	  MOTOR	  LEVEL	  AND	  ENVIRONMENTAL	  BARRIERS	  ON	  
PARTICIPATION	  AND	  SATISFACTION	  WITH	  LIFE	  IN	  YOUNG	  ADULTS	  WITH	  CEREBRAL	  
PALSY:	  AN	  EXPLORATORY	  ANALYSIS	  
	  
Cerebral	  Palsy	  (CP)	  is	  the	  most	  common	  cause	  of	  physical	  disability	  in	  childhood	  
affecting	  2.0-­‐2.5	  children	  per	  1000	  live	  births.12	  Defined	  as	  “a	  group	  of	  permanent	  
disorders	  of	  the	  development	  of	  movement	  and	  posture,	  causing	  activity	  limitation,	  that	  
are	  attributed	  to	  non-­‐progressive	  disturbances	  that	  occurred	  in	  the	  developing	  fetal	  or	  
infant	  brain.”11	  Motor	  impairments	  associated	  with	  CP	  have	  been	  found	  to	  impact	  the	  
ability	  to	  participate	  in	  daily	  activities	  and	  social	  roles	  to	  varying	  degrees.111;	  112	  The	  
World	  Health	  Organization	  defines	  participation	  as	  the	  “involvement	  in	  a	  life	  situation,”6	  
and	  is	  a	  key	  component	  of	  the	  International	  Classification	  of	  Functioning,	  Disability	  and	  
Health	  (ICF).6	  Participation	  includes	  education,	  employment,	  civic,	  social	  and	  leisure	  
activities,	  as	  well	  as	  family	  roles.113	  	  
	  
Adults	  with	  CP	  experience	  participation	  restrictions	  in	  independent	  day-­‐to-­‐day	  living,	  
employment,	  and	  social	  and	  leisure	  activities.28;	  114;	  115;	  40	  As	  adolescents	  with	  CP	  
transition	  into	  adulthood,	  autonomy	  from	  parents	  is	  usually	  sought	  and	  they	  begin	  to	  
take	  steps	  toward	  independence	  such	  as	  graduating	  from	  high	  school,	  pursuing	  post	  
secondary	  education,	  leaving	  the	  parents’	  home,	  forming	  intimate	  partnerships,	  getting	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a	  job	  and	  becoming	  financially	  independent.116;	  117	  While	  research	  in	  children	  with	  CP	  
has	  shown	  that	  restrictions	  in	  participation	  are	  impacted	  by	  motor	  function,111;	  112	  
environmental	  factors	  (physical	  and	  social)	  may	  also	  impact	  participation.118;	  55	  To	  date,	  
minimal	  information	  exists	  regarding	  the	  role	  functional	  motor	  impairment	  has	  on	  the	  
acquisition	  of	  adult	  social	  roles	  and	  the	  extent	  to	  which	  functional	  motor	  impairment	  
alone,	  or	  in	  combination	  with,	  environmental	  barriers	  affects	  the	  ability	  of	  young	  adults	  
with	  CP	  to	  participate	  in	  life.	  	  
	  
Objective	  measurement	  of	  participation	  and	  subjective	  measurement	  of	  quality	  of	  life	  
have	  been	  proposed	  as	  key	  outcomes	  for	  individuals	  with	  disabilities	  in	  both	  
epidemiological	  studies	  and	  intervention	  studies.119	  In	  addition,	  restrictions	  in	  
participation	  and	  environmental	  factors	  may	  play	  a	  role	  in	  the	  satisfaction	  with	  life	  in	  
adults	  with	  physical	  disabilities.120	  As	  young	  adults	  with	  CP	  take	  steps	  toward	  
independence,	  the	  extent	  to	  which	  they	  are	  able	  to	  participate	  and	  the	  magnitude	  of	  
environmental	  barriers	  they	  encounter	  may	  influence	  their	  satisfaction	  with	  life.	  The	  
purpose	  of	  this	  exploratory	  study	  was	  to:	  1)	  to	  examine	  the	  role	  functional	  motor	  level	  
and	  environmental	  factors	  have	  on	  participation	  in	  daily	  activities	  and	  social	  roles	  2)	  to	  
examine	  the	  role	  functional	  motor	  impairment	  has	  on	  the	  acquisition	  of	  adult	  social	  
roles	  and	  3)	  to	  examine	  the	  role	  environmental	  barriers	  and	  participation	  in	  daily	  
activities	  and	  social	  roles	  have	  on	  the	  satisfaction	  with	  life	  of	  young	  adults	  with	  CP.	  	  	  
	  





Young	  adults	  were	  recruited	  from	  the	  databases	  of	  Shriners	  Hospitals	  for	  Children-­‐
Portland	  (SHC-­‐P)	  and	  the	  Child	  Development	  and	  Rehabilitation	  Center	  (CDRC)	  of	  
Oregon	  Health	  and	  Sciences	  University	  Institute	  on	  Development	  &	  Disability.	  Inclusion	  
criteria	  included:	  1)	  diagnosis	  of	  CP,	  2)	  between	  18-­‐30	  years	  of	  age,	  and	  3)	  last	  known	  
address	  in	  Oregon	  or	  Washington.	  Young	  adults	  living	  in	  a	  foster	  home	  were	  excluded	  
from	  participation.	  688	  potential	  subjects	  were	  identified,	  58	  subjects	  were	  ineligible,	  as	  
they	  did	  not	  have	  a	  diagnosis	  of	  CP	  or	  lived	  in	  foster	  home,	  yielding	  610	  eligible	  subjects.	  
The	  Portland	  State	  University,	  Human	  Subjects	  Research	  Review	  Committee	  (HSRRC)	  
approved	  this	  study.	  	  
	  
PROCEDURES	  
The	  multidimensional	  framework	  of	  the	  ICF6	  was	  used	  in	  this	  cross-­‐sectional	  survey	  
approach.	  Survey	  packages	  incorporating	  questionnaires	  from	  all	  dimensions	  of	  the	  ICF	  
were	  mailed	  to	  610	  potential	  subjects.	  Young	  adults	  were	  instructed	  to	  complete	  and	  
return	  the	  surveys	  in	  the	  stamped,	  self-­‐addressed	  envelope.	  Subjects	  were	  encouraged	  
to	  self-­‐report,	  however	  could	  solicit	  assistance	  to	  complete	  the	  survey.	  While	  self-­‐report	  
is	  considered	  the	  “gold	  standard,”	  individuals	  with	  CP	  and	  impairments	  that	  prevented	  
them	  from	  completing	  the	  survey	  independently,	  could	  engage	  a	  proxy	  to	  complete	  it	  
on	  their	  behalf.	  Individuals	  who	  completed	  and	  returned	  the	  surveys	  were	  sent	  a	  $5	  gift	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card.	  Follow-­‐up	  reminder	  cards	  were	  sent	  three	  and	  six	  weeks	  later.	  A	  repeat	  mailing	  of	  
the	  survey	  package	  was	  sent	  to	  non-­‐responders	  two	  months	  following	  the	  initial	  mailing.	  
Of	  the	  610	  potential	  subjects,	  parents	  reported	  that	  15	  subjects	  had	  died	  and	  153	  
surveys	  were	  returned	  as	  undeliverable.	  A	  total	  of	  95	  surveys	  out	  of	  442	  surveys	  were	  
returned,	  yielding	  a	  21.5%	  response	  rate.	  Fifty-­‐five	  participants	  self-­‐reported,	  while	  
forty	  surveys	  were	  completed	  by	  a	  proxy	  respondent.	  
	  
For	  young	  adults	  with	  CP,	  participation	  encompasses	  both	  activities	  of	  daily	  living	  and	  
social	  roles.	  In	  addition	  to	  normative	  social	  roles,	  the	  acquisition	  of	  adult	  social	  roles	  is	  
important	  as	  young	  adults	  with	  CP	  transition	  into	  adulthood.	  For	  this	  study,	  
participation	  was	  measured	  by	  the	  by	  the	  level	  of	  participation	  in	  daily	  activities	  and	  
social	  roles	  in	  addition	  to	  the	  achievement	  of	  adult	  social	  roles.	  The	  Assessment	  of	  Life	  
Habits	  (LIFE-­‐H)55	  was	  used	  to	  evaluate	  the	  level	  of	  participation	  in	  daily	  activities	  and	  
social	  roles.	  The	  Life-­‐H	  was	  developed	  to	  evaluate	  the	  social	  participation	  of	  people	  with	  
disabilities,	  regardless	  of	  the	  type	  of	  underlying	  impairments.56	  The	  LIFE-­‐H	  (short	  form)	  
has	  69	  items	  in	  12	  categories:	  1)	  nutrition,	  20	  fitness,	  3)	  personal	  care,	  4)	  
communication,	  5)	  housing,	  6)	  mobility,	  7)	  responsibilities,	  8)	  interpersonal	  relationships,	  
9)	  community	  life,	  10)	  education,	  11)	  employment	  and	  12)	  recreation.55	  The	  LIFE-­‐H	  
evaluates	  the	  level	  of	  participation	  in	  daily	  activities	  and	  social	  roles	  by	  considering	  both	  
the	  degree	  of	  difficulty	  and	  the	  type	  of	  assistance	  used	  on	  a	  scale	  of	  0-­‐9,	  where	  0	  
indicates	  total	  handicap	  and	  9	  indicates	  optimal	  participation.55	  Scores	  for	  both	  the	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accomplishment	  and	  satisfaction	  scales	  are	  calculated	  for	  each	  of	  the	  12	  categories.	  
While	  each	  category	  can	  be	  examined	  independently,	  overall	  participation	  in	  daily	  
activities	  includes	  the	  categories	  of	  nutrition,	  fitness,	  personal	  care,	  communication,	  
housing,	  and	  mobility,	  while	  participation	  in	  social	  roles	  includes	  responsibilities,	  
interpersonal	  relationships,	  community	  life,	  education,	  employment,	  and	  recreation.	  
The	  Life-­‐H	  has	  been	  shown	  to	  have	  good	  test-­‐retest	  reliability	  in	  older	  adults	  with	  
disabilities.56;	  55	  	  
	  
Three	  adult	  social	  roles	  were	  used	  as	  markers	  of	  transition	  into	  adult	  roles:	  residential	  
status,	  financial	  independence	  and	  education	  and	  employment	  status	  (Table	  6).	  
Residential	  status	  was	  classified	  as	  dependent	  or	  independent.	  Financial	  independence	  
was	  based	  on	  income	  and	  classified	  into	  3	  distinct	  categories.	  The	  pursuit	  of	  higher	  
education	  and	  employment	  status	  were	  grouped	  into	  four	  mutually	  exclusive	  categories.	  	  
	   Category	  
Residential	  Status	   Dependent-­‐	  Living	  in	  the	  parental	  home	  or	  adult	  care	  
center	  
Independent-­‐	  Living	  independently	  alone	  or	  with	  a	  
spouse,	  partner	  of	  friend	  
Financial	  Independence	   Income	  between	  $0-­‐10,000	  
Income	  between	  $10,000-­‐34,999	  
Income	  greater	  than	  35,000	  
Education/Employment	  
Status	  
Not	  working	  or	  going	  to	  school	  
Volunteering	  or	  working	  in	  a	  sheltered	  workshop	  
Student	  only	  (high	  school	  or	  post	  secondary)	  
Working	  (full	  time	  or	  part	  time)	  or	  working	  part	  time	  and	  
pursuing	  secondary	  education	  
TABLE	  6:	  CLASSIFICATION	  OF	  ADULT	  SOCIAL	  ROLES	  




The	  Craig	  Hospital	  Inventory	  of	  Environmental	  Factors	  (CHIEF)57;	  58	  was	  used	  to	  examine	  
the	  role	  environmental	  barriers	  have	  on	  participation.	  The	  questionnaire	  consists	  of	  25	  
questions	  that	  are	  divided	  into	  five	  subscales:	  1)	  physical	  and	  structural,	  2)work	  and	  
school,	  3)	  attitudes	  and	  support,	  4)	  services	  and	  support	  and	  5)	  policies.58	  Each	  question	  
has	  two	  types	  of	  response	  scales:	  one	  for	  the	  frequency	  that	  the	  identified	  barrier	  
occurs	  and	  one	  for	  the	  magnitude	  of	  the	  barrier	  as	  a	  problem.58	  The	  frequency	  scale	  
uses	  a	  5-­‐point	  Likert	  scale	  ranging	  from	  never	  to	  daily,	  while	  the	  magnitude	  scale	  was	  
dichotomized	  as	  either	  a	  big	  problem	  or	  little	  problem.58	  A	  magnitude	  frequency	  
product	  score	  is	  computed	  to	  indicate	  the	  overall	  impact	  of	  the	  barrier,	  with	  higher	  
scores	  indicating	  greater	  barriers.	  While	  the	  five	  subscales	  can	  be	  examined	  separately	  
to	  determine	  the	  role	  of	  a	  specific	  type	  of	  barriers	  has	  on	  participation,	  a	  total	  CHIEF	  
score	  can	  be	  used	  to	  examine	  the	  role	  of	  all	  environmental	  barriers	  evaluated	  by	  the	  
CHIEF.	  The	  CHIEF	  has	  good	  test-­‐retest	  reliability	  and	  evidence	  of	  content,	  construct,	  and	  
discriminant	  validity.59	  
	  
Differences	  in	  functional	  motor	  ability	  have	  been	  reported	  to	  discriminate	  between	  
health	  outcomes	  in	  adults	  with	  CP.20;	  21	  The	  Gross	  Motor	  Function	  Classification	  System	  
(Expanded	  and	  Revised)-­‐GMFCS	  (E&R)-­‐	  Self-­‐Report	  Questionnaire	  for	  Young	  People	  
Aged	  12-­‐18	  years46	  was	  used	  as	  a	  classification	  system	  to	  discriminate	  among	  functional	  
levels.	  The	  GMFCS	  is	  a	  five	  level	  classification	  system	  that	  distinguishes	  among	  levels	  of	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motor	  function	  that	  are	  clinically	  meaningful.47;	  18	  Individuals	  classified	  as	  GMFCS	  level	  I,	  
walk	  without	  limitations;	  GMFCS	  level	  II	  walk	  with	  limitations;	  GMFCS	  level	  III	  walk	  using	  
a	  hand-­‐held	  mobility	  device;	  GMFCS	  level	  IV	  posses	  self-­‐mobility	  with	  limitations	  and	  
may	  use	  powered	  mobility,	  and	  GMFCS	  level	  V	  are	  transported	  in	  a	  manual	  
wheelchair.46	  It	  has	  been	  shown	  that	  adults	  with	  cerebral	  palsy	  can	  accurately	  self-­‐
report	  their	  level	  of	  function.20	  
	  
Satisfaction	  with	  life	  was	  assessed	  with	  a	  single	  question	  from	  the	  2011	  Behavioral	  Risk	  
Factor	  Surveillance	  System	  (BRFSS)	  Questionnaire50	  using	  a	  four-­‐point	  scale,	  with	  a	  score	  
of	  0	  indicating	  very	  satisfied	  and	  a	  score	  of	  three	  indicating	  very	  dissatisfied.50	  
	  
Statistical	  Analysis	  
Due	  to	  the	  potential	  bias	  between	  self	  and	  proxy	  report	  for	  subjective	  assessments	  of	  
quality	  of	  life70-­‐73	  and	  perceptions	  of	  environmental	  barriers,121;	  58	  only	  young	  adults	  who	  
self-­‐reported	  were	  included	  in	  the	  analyses.	  Statistical	  analysis	  of	  the	  data	  was	  carried	  
out	  with	  SPSS,	  version	  21	  (Chicago,	  IL).	  Data	  were	  evaluated	  for	  normality,	  linearity	  and	  
equality	  of	  variance	  and	  the	  appropriate	  parametric	  or	  non-­‐parametric	  statistics	  were	  
used	  in	  the	  analysis.	  Categorical	  variables	  are	  expressed	  as	  frequencies	  or	  percentages,	  
while	  means	  and	  standard	  deviations	  were	  used	  for	  continuous	  variables.	  One-­‐way	  
ANOVA’s	  were	  used	  to	  examine	  the	  impact	  of	  functional	  motor	  level	  on	  environmental	  
barriers	  and	  participation	  in	  daily	  activities	  and	  social	  roles.	  	  




Hierarchical	  linear	  regression	  (N=55)	  was	  used	  to	  examine	  the	  role	  functional	  motor	  
level	  and	  environmental	  barriers	  have	  on	  participation	  in	  daily	  activities	  and	  social	  roles	  
above	  and	  beyond	  functional	  level.	  Linear	  regression	  was	  also	  used	  to	  examine	  the	  
combined	  role	  environmental	  barriers	  and	  participation	  in	  daily	  activities	  and	  social	  
roles	  have	  on	  satisfaction	  with	  life.	  As	  this	  study	  is	  exploratory,	  significance	  was	  set	  
conservatively	  at	  p<.01	  to	  account	  for	  multiple	  comparisons.	  
Results	  
GROUP	  CHARACTERISTICS	  
The	  mean	  age	  of	  the	  55	  participants	  was	  24.23	  years	  (±	  3.61	  years)	  with	  females	  
representing	  62%	  of	  the	  sample.	  Only	  4.6%	  of	  the	  participants	  were	  Hispanic,	  and	  the	  
majority	  (96.4%)	  were	  Caucasian.	  Due	  to	  the	  small	  sample	  size,	  the	  impact	  of	  functional	  
level	  could	  not	  be	  examined	  using	  all	  five	  levels	  of	  the	  GMFCS,	  thus,	  the	  55	  subjects	  
were	  divided	  into	  three	  subgroups	  according	  to	  functional	  ability.	  	  In	  order	  to	  provide	  
similar	  subject	  numbers	  in	  each	  group,	  young	  adults	  classified	  as	  GMFCS	  I	  (N=24)	  and	  
GMFCS	  II	  (N=16)	  were	  considered	  separate	  groups,	  while	  individuals	  classified	  as	  GMFCS	  
levels	  III,	  IV,	  and	  V	  (N=15)	  were	  considered	  one	  group.	  	  
	  
PARTICIPATION	  IN	  DAILY	  ACTIVITIES	  AND	  SOCIAL	  ROLES	  
The	  Life-­‐H	  demonstrated	  significant	  difference	  among	  motor	  function	  levels	  in	  all	  life	  
habits	  categories,	  except	  responsibilities	  (Figure	  7).	  Young	  adults	  in	  GMFCS	  level	  I	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demonstrated	  greater	  accomplishment	  in	  all	  the	  remaining	  life	  habits	  when	  compared	  
to	  young	  adults	  in	  GMFCS	  levels	  III,	  IV	  and	  V.	  Young	  adults	  in	  GMFCS	  level	  I	  also	  
demonstrated	  higher	  accomplishment	  scores	  than	  young	  adults	  in	  GMFCS	  level	  II	  for	  the	  
daily	  activities	  of	  housing	  and	  mobility	  and	  the	  social	  roles	  of	  community	  life,	  
employment,	  and	  recreation.	  	  
	  
	  
FIGURE	  7:	  LIFE-­‐H	  PARTICIPATION	  IN	  DAILY	  ACTIVITIES	  AND	  SOCIAL	  ROLES	  BY	  FUNCTIONAL	  LEVEL	  
	  
ACQUISITION	  OF	  ADULT	  SOCIAL	  ROLES	  
Thirty-­‐six	  percent	  of	  the	  young	  adults	  with	  CP	  lived	  independently	  (5%	  spouse,	  11%	  
partner,	  11%	  friends	  and	  9%	  alone).	  63%	  of	  the	  young	  adults	  were	  enrolled	  or	  had	  
completed	  post-­‐secondary	  education,	  with	  16%	  reporting	  completion	  of	  graduate	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education.	  Further,	  43.6%	  of	  young	  adults	  with	  CP	  were	  competitively	  employed	  either	  
part	  or	  full-­‐time.	  Significant	  differences	  were	  found	  among	  motor	  function	  levels	  for	  all	  
adult	  social	  roles	  (Figure	  8).	  Young	  adults	  in	  GMFCS	  level	  I	  were	  more	  often	  employed	  
(p=.005),	  had	  a	  higher	  income	  level	  (p=.005)	  and	  lived	  independently	  (p=.007),	  	  than	  
those	  in	  GMFCS	  level	  II	  followed	  by	  those	  classified	  as	  GMFCS	  level	  III,	  IV,	  and	  V.	  	  
	  
	  
FIGURE	  8:	  ADULT	  SOCIAL	  ROLES	  BY	  FUNCTIONAL	  LEVEL	  	  
SW=Sheltered	  workshop,	  PT=part-­‐time,	  FT=full-­‐time.	  
	  
BARRIERS	  TO	  PARTICIPATION	  
A	  significant	  difference	  among	  motor	  function	  levels	  was	  found	  for	  the	  summation	  of	  all	  
environmental	  barriers	  (CHIEF	  total),	  with	  individuals	  classified	  as	  GMFCS	  level	  I	  and	  II	  
experiencing	  fewer	  environmental	  barriers	  than	  individuals	  classified	  as	  GMFCS	  levels	  III,	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IV	  and	  V	  (Table	  7).	  Significant	  differences	  were	  found	  among	  functional	  levels	  for	  all	  of	  
subscales	  of	  the	  CHIEF	  except	  work/school.	  Young	  adults	  in	  GMFCS	  level	  III,	  IV	  and	  V	  









GMFCS	  III,	  IV,	  V	  
N=15	  
Significance	  
Physical/	  Structural	  	   .37	  (.57)	   .60	  (.66)	   1.78	  (1.61)	   p<.001	  
Services/	  Assistance	  	   .24	  (.35)	   .79	  (.59)	   1.13	  (1.34)	   p<.001	  
Policies	  	   .09	  (.24)	   .61	  (.76)	   2.17	  (2.16)	   p<.001	  
Work/School	   .35	  (.69)	   .33	  (.50)	   .55	  (1.0)	   P=.639	  
Attitudes/Support	   .24	  (.52)	   .33	  (.42)	   .88	  (.86)	   p<.01	  
CHIEF	  Total	   .26	  (.28)	   .57	  (.47)	   1.33	  (1.08)	   p<.001	  
Life-­‐H	  Domains	  
Daily	  Activities	   9.59	  (.53)	   8.10	  (1.37)	   6.15	  (1.58)	   p<.001	  
Social	  Roles	   9.35	  (1.03)	   7.67	  (1.74)	   5.79	  (1.68)	   p<.001	  
TABLE	  7:	  ENVIRONMENTAL	  BARRIERS	  AND	  LIFE-­‐H	  DOMAINS	  BY	  FUNCTIONAL	  LEVEL	  
Means	  (standard	  deviation)	  
FACTORS	  ASSOCIATED	  WITH	  PARTICIPATION	  AND	  SATISFACTION	  WITH	  LIFE	  
Functional	  level	  accounted	  for	  a	  significant	  amount	  of	  variance	  in	  participation	  in	  daily	  
activities	  (R2=.61,	  p<.001).	  The	  addition	  of	  the	  environmental	  barriers	  resulted	  in	  a	  
significant	  increase	  in	  the	  amount	  of	  variance	  explained	  (R2=.79,	  Finc	  (3,53)=44.63,	  
p<.001).	  Functional	  level,	  physical/structural,	  attitudes/support	  and	  services/assistance	  
barriers	  accounted	  for	  79%	  of	  the	  explained	  variance	  in	  participation	  in	  daily	  activities,	  
yet	  only	  functional	  level	  (p<.001)	  significantly	  contributed	  to	  participation	  in	  daily	  
activities.	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Examining	  the	  factors	  associated	  with	  participation	  in	  social	  roles,	  functional	  level	  
accounted	  for	  a	  significant	  amount	  of	  variance	  in	  participation	  in	  social	  roles	  (R2=.51,	  
p<.001).	  The	  addition	  of	  the	  environmental	  barriers	  resulted	  in	  a	  significant	  increase	  in	  
the	  amount	  of	  variance	  explained	  (R2=.65,	  Finc	  (6,53)=14.36,	  p<.01).	  	  Together,	  functional	  
level	  and	  all	  CHIEF	  barrier	  subscales	  accounted	  for	  64.7%	  of	  the	  explained	  variance	  in	  
participation	  in	  social	  roles.	  Only	  functional	  level	  (p<.001)	  and	  policy	  barriers	  (p<.01)	  
significantly	  contributed	  to	  participation	  in	  social	  roles.	  Environmental	  barriers	  and	  
participation	  did	  not	  significantly	  (F(3,53)=2.436,	  p=.076)	  explain	  the	  variance	  (13%)	  of	  
the	  variance	  in	  satisfaction	  with	  life.	  
Discussion	  
Similar	  to	  the	  results	  previously	  reported	  in	  the	  literature	  for	  children	  with	  CP,	  severity	  
of	  motor	  impairment	  was	  a	  key	  predictor	  of	  participation;	  however,	  the	  combination	  of	  
motor	  impairment	  and	  environmental	  barriers	  played	  a	  greater	  role.122;	  123;	  111;	  124;	  112;	  118	  
Overall,	  young	  adults	  in	  GMFCS	  level	  I	  actively	  participated	  in	  daily	  activities	  and	  social	  
roles,	  as	  reflected	  by	  their	  mean	  score	  9.59	  out	  of	  10	  for	  daily	  activities	  and	  9.35	  out	  of	  
10	  for	  social	  roles.	  The	  ambulatory	  difficulties	  experienced	  by	  young	  adults	  in	  GMFCS	  
level	  II	  impacted	  their	  ability	  to	  move	  around	  their	  home	  and	  community.	  For	  young	  
adults	  in	  GMFCS	  levels	  III,	  IV	  and	  V,	  the	  use	  of	  an	  assistive	  device	  may	  have	  decreased	  
their	  ability	  to	  participate	  in	  activities	  related	  to	  meals,	  personal	  care,	  housing	  and	  
mobility	  without	  difficulty	  and	  assistance.	  As	  young	  adults	  with	  CP	  take	  steps	  toward	  
independence,	  the	  provision	  of	  adaptive	  equipment	  and	  training	  by	  physical,	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occupational	  and	  vocational	  rehabilitation	  therapists,	  in	  addition	  to	  more	  innovative	  
therapeutic	  approaches	  (assistive	  technology),	  will	  provide	  the	  young	  adult	  with	  CP	  with	  
the	  skills,	  resources	  and	  adaptations	  of	  the	  environment	  needed	  to	  participate	  in	  all	  
areas	  of	  life	  with	  reduced	  or	  no	  assistance.	  	  
	  
All	  groups	  demonstrated	  lower	  scores	  for	  participation	  in	  social	  roles	  than	  participation	  
in	  daily	  activities.	  The	  categories	  of	  education,	  employment	  and	  recreation	  
demonstrated	  the	  lowest	  participation	  scores,	  especially	  for	  young	  adults	  in	  GMFCS	  
level	  III,	  IV	  and	  V.	  As	  young	  adults	  with	  CP	  transition	  into	  adulthood,	  the	  financial	  
independence,	  social	  participation	  and	  personal	  fulfillment	  resulting	  from	  the	  pursuit	  of	  
education	  and	  the	  achievement	  of	  employment	  are	  important	  factors	  for	  young	  adults	  
with	  CP.125	  While	  the	  acquisition	  of	  adult	  social	  roles	  is	  on	  a	  continuum	  for	  young	  adults	  
with	  and	  without	  disabilities,	  there	  is	  significant	  variability	  in	  the	  accomplishment	  of	  
these	  roles	  in	  young	  adults	  with	  CP.	  While	  a	  large	  percentage	  (63%)	  of	  the	  young	  adults	  
in	  this	  study	  were	  enrolled	  or	  had	  completed	  post-­‐secondary	  education,	  most	  were	  in	  
GMFCS	  level	  I.	  The	  cost	  of	  education	  is	  a	  significant	  deterrent	  to	  attending	  college	  for	  
many	  young	  adults;	  educating	  young	  adult	  with	  CP	  and	  their	  families,	  and	  high	  school	  
and	  college	  counselors,	  about	  potential	  opportunities	  for	  scholarships,	  service	  
organizations	  and	  disability	  services	  may	  enhance	  their	  participation	  in	  educational	  
activities.	  The	  provision	  of	  advanced	  education	  facilitates	  employment	  and	  financial	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independence.	  Future	  studies	  should	  focus	  on	  determining	  the	  factors	  that	  prevent	  
more	  young	  adults	  with	  CP	  from	  pursuing	  advanced	  education.	  	  
	  
As	  more	  young	  adults	  with	  CP	  transition	  into	  adulthood,	  their	  ability	  to	  participate	  in	  
employment	  activities	  is	  of	  major	  importance	  to	  achieving	  financial	  independence.	  
While,	  43.6%	  of	  the	  young	  adults	  in	  this	  study	  were	  competitively	  employed	  either	  part	  
or	  full-­‐time,	  most	  had	  an	  income	  of	  less	  than	  $10,000.	  As	  this	  level	  of	  income	  is	  below	  
the	  current	  poverty	  level,126	  	  many	  young	  adults	  with	  CP	  needed	  to	  continue	  to	  live	  with	  
their	  parents	  as	  they	  could	  not	  afford	  to	  live	  independently.	  Employment	  provides	  
financial	  independence	  and	  promotes	  psychological	  well-­‐being,127	  and	  thus	  the	  
provision	  of	  therapy	  services	  specifically	  directed	  toward	  employment	  in	  addition	  to	  
vocational	  services	  may	  improve	  the	  employment	  opportunities	  for	  young	  adults	  with	  
CP.	  Recently,	  there	  has	  been	  a	  significant	  focus	  in	  the	  literature	  regarding	  potential	  
interventions127	  and	  vocational	  rehabilitation	  services128;	  129	  to	  improve	  employment	  
outcomes	  for	  young	  adults	  with	  physical	  disabilities.	  It	  is	  necessary	  to	  continue	  to	  
investigate	  potential	  interventions	  and	  services	  that	  could	  enhance	  employment	  
opportunities	  for	  young	  adults	  with	  CP.	  While	  minimal	  research	  has	  been	  reported	  in	  
this	  area,	  through	  the	  combining	  of	  rehabilitation	  and	  vocational	  services,	  several	  new	  
interventions	  for	  improving	  employment	  outcomes	  including:	  interview	  training,	  “role”	  
models,	  on-­‐the-­‐job	  training,	  job	  placement	  assistance,	  on-­‐the-­‐job	  support,	  maintenance	  
Chapter	  5:	  Article	  3	  
	  
68	  
services;	  and	  rehabilitation	  technology.	  128;	  127	  These	  interventions	  may	  facilitate	  
employment	  opportunities	  for	  young	  adults	  with	  CP.	  	  
	  
In	  addition	  to	  level	  of	  impairment,	  environmental	  barriers	  have	  been	  reported	  to	  impact	  
the	  ability	  to	  participate.	  While	  young	  adults	  in	  GMFCS	  level	  I	  reported	  scores	  for	  all	  
CHIEF	  subscales	  similar	  to	  their	  non-­‐disabled	  peers	  (0.41),	  59	  young	  adults	  in	  GMFCS	  
level	  II,	  III,	  IV	  and	  V	  encounter	  barriers	  from	  policies	  ,	  the	  physical	  and	  structural	  	  
environment	  and	  from	  the	  services	  or	  assistance	  provided	  were	  greatest.	  Similar	  to	  the	  
results	  from	  children	  with	  cerebral	  palsy,	  participation	  in	  daily	  activities	  for	  individuals	  in	  
GMFCS	  levels	  III,	  IV	  and	  V,	  was	  associated	  with	  the	  magnitude	  of	  barriers	  encountered	  
from	  the	  physical	  environment.130	  While	  functional	  impairment	  impacted	  participation	  
to	  a	  greater	  extent	  than	  environmental	  barriers,	  finding	  mechanisms	  to	  reduce	  the	  
physical/structural	  and	  services/assistance	  barriers	  through	  therapeutic	  adaptations	  and	  
interventions	  could	  reduce	  barriers	  and	  enhance	  participation.	  
	  
Although	  environmental	  barriers	  were	  found	  to	  be	  a	  contributing	  factors	  to	  
participation	  in	  both	  physical	  activities	  and	  social	  roles,	  the	  combination	  of	  
environmental	  barriers	  and	  participation	  in	  daily	  activities	  and	  social	  roles	  did	  not	  
contribute	  significantly	  to	  the	  satisfaction	  with	  life	  in	  young	  adults	  with	  CP.	  The	  results	  
of	  this	  study	  indicate	  that	  in	  order	  to	  provide	  a	  holistic	  understanding	  of	  the	  factors	  
contributing	  to	  the	  satisfaction	  with	  life	  in	  young	  adults	  with	  CP,	  a	  multidimensional	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approach	  is	  needed.	  Since	  the	  magnitude	  of	  environmental	  barriers	  encountered	  and	  
the	  ability	  to	  participate	  in	  daily	  activities	  and	  social	  roles	  only	  partially	  explained	  
satisfaction	  with	  life,	  all	  dimensions	  of	  the	  ICF6	  framework	  should	  be	  examined	  in	  order	  
to	  provide	  a	  thorough	  understanding	  of	  the	  complex	  interactions	  among	  the	  factors	  that	  
impact	  the	  satisfaction	  with	  life	  for	  young	  adults	  with	  CP.	  
	  
The	  generalizability	  of	  these	  results	  to	  other	  young	  adults	  with	  CP	  is	  limited	  by	  the	  lack	  
of	  a	  population-­‐based	  sample,	  geographical	  mailing	  restrictions	  and	  the	  small	  sample	  
size.	  There	  are	  several	  factors	  that	  may	  have	  influenced	  the	  response	  rate:	  the	  use	  of	  a	  
postal	  survey,	  the	  length	  of	  the	  questionnaire	  and	  the	  transient	  nature	  of	  individuals	  
between	  the	  ages	  of	  18-­‐30	  years.	  Reducing	  the	  length	  of	  the	  survey	  and	  determining	  
alternative	  strategies	  to	  ensure	  receipt	  and	  completion	  of	  the	  surveys	  may	  increase	  the	  
response	  rate	  in	  future	  studies.	  Although	  statistical	  significance	  was	  set	  conservatively,	  
Bonferroni	  corrections	  were	  not	  employed.	  Since	  multiple	  tests	  were	  conducted,	  this	  
may	  increase	  the	  chances	  of	  a	  Type	  I	  error.	  
	  
As	  this	  study	  focused	  on	  the	  role	  functional	  level	  and	  environmental	  barriers	  had	  on	  
participation,	  the	  role	  of	  pain,	  fatigue	  and	  depression	  were	  not	  included.	  As	  these	  
impairments	  are	  known	  to	  influence	  participation,	  future	  studies	  with	  larger	  populations	  
should	  consider	  their	  incorporation	  using	  complex	  modeling	  techniques	  to	  provide	  a	  
comprehensive	  understanding	  of	  the	  factors	  that	  influence	  participation.	  Additionally,	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this	  study	  focused	  on	  the	  barriers	  or	  factors	  restricting	  participation.	  Future	  studies	  
should	  evaluate	  facilitators	  such	  as	  emotional	  support	  and	  rehabilitation	  training,	  in	  
addition	  to	  the	  barriers,	  to	  determine	  their	  combined	  role	  in	  improving	  participation.	  
Conclusions	  
The	  results	  of	  this	  study	  indicate	  that	  both	  functional	  motor	  impairment	  and	  
environmental	  barriers	  impacted	  participation	  in	  activities	  and	  adult	  roles.	  While	  the	  
provision	  of	  occupational	  and	  physical	  therapy	  services	  would	  enhance	  participation	  in	  
daily	  activities,	  the	  services	  of	  school	  counselors	  and	  vocational	  services	  may	  improve	  
participation	  in	  social	  roles.	  Acquiring	  the	  necessary	  skills	  to	  assume	  adult	  social	  roles	  
requires	  a	  coordinated	  effort	  by	  both	  the	  rehabilitation	  and	  school	  systems	  in	  order	  to	  
plan	  and	  prepare	  the	  young	  adult	  with	  CP	  for	  future	  independent	  living,	  education	  and	  
employment.	  Similar	  to	  their	  able-­‐bodied	  peers,	  facilitating	  education	  and	  employment	  
will	  serve	  to	  enhance	  independence,	  increase	  participation	  and	  potentially	  enhance	  the	  
satisfaction	  with	  life	  of	  young	  adults	  with	  CP.
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PROXY	  REPORT	  OF	  FUNCTIONAL	  IMPAIRMENTS,	  ACTIVITY	  LIMITATIONS	  AND	  
PARTICIPATION	  RESTRICTIONS	  IN	  YOUNG	  ADULTS	  WITH	  CEREBRAL	  PALSY:	  AN	  
EXPLORATORY	  STUDY	  OF	  THE	  ROLE	  OF	  FUNCTIONAL	  MOTOR	  LEVEL	  AND	  
ENVIRONMENTAL	  BARRIERS	  
	  
Cerebral	  Palsy	  (CP)	  is	  defined	  as	  “a	  group	  of	  permanent	  disorders	  of	  the	  development	  of	  
movement	  and	  posture,	  causing	  activity	  limitation,	  that	  are	  attributed	  to	  non-­‐
progressive	  disturbances	  that	  occurred	  in	  the	  developing	  fetal	  or	  infant	  brain.	  The	  
motor	  disorders	  of	  CP	  are	  often	  accompanied	  by	  disturbances	  in	  sensation,	  perception,	  
cognition,	  communication,	  and	  behavior;	  by	  epilepsy,	  and	  by	  secondary	  musculoskeletal	  
problems.”11	  The	  manifestation	  of	  the	  motor	  disorders	  and	  the	  consequences	  of	  the	  
additional	  disturbances	  vary	  across	  the	  spectrum	  of	  condition.	  It	  has	  been	  reported	  that	  
between	  25-­‐80%	  of	  individuals	  with	  CP	  have	  additional	  impairments,	  with	  a	  large	  
proportion	  reporting	  some	  level	  of	  cognitive	  impairment.131	  Although	  the	  perspective	  of	  
the	  young	  adult	  with	  CP	  is	  desired,	  the	  presence	  of	  additional	  physical,	  cognitive	  or	  
communication	  impairments	  may	  prevent	  them	  from	  being	  able	  to	  self-­‐report	  their	  
impairments,	  activity	  limitations	  and	  participation	  restrictions.	  It	  has	  been	  suggested	  
that	  the	  use	  of	  proxy	  respondents	  is	  a	  reasonable	  approach	  for	  obtaining	  information	  
about	  health	  outcomes	  when	  self-­‐reporting	  is	  not	  possible.132	  While	  it	  has	  been	  
reported	  that	  concordance	  between	  an	  individual	  and	  their	  parent	  is	  greater	  for	  
Chapter	  6:	  Article	  4	  
	  
72	  
observable	  or	  overt	  behaviors	  (physical	  functioning)	  than	  for	  internal	  behaviors	  such	  
perception	  of	  pain,	  fatigue	  and	  depression,133	  utilization	  of	  proxy	  reporting	  provides	  
broader	  inclusion	  and	  a	  more	  representative	  sample	  across	  the	  spectrum	  of	  CP.	  As	  this	  
group	  of	  adolescents	  with	  CP	  and	  additional	  impairments	  transition	  into	  adulthood,	  it	  is	  
crucial	  to	  provide	  them	  with	  a	  voice	  in	  order	  to	  understand	  the	  issues	  impacting	  their	  
health	  and	  well-­‐being	  in	  order	  to	  identify	  services	  that	  may	  reduce	  the	  barriers,	  increase	  
activity	  and	  enhance	  participation.	  	  	  
	  
In	  2001,	  the	  World	  Health	  Organization	  approved	  the	  International	  Classification	  of	  
Functioning,	  Disability	  and	  Health	  (ICF),6	  a	  multidimensional	  framework	  to	  examine	  the	  
complex	  interactions	  among	  the	  health	  condition,	  impairments,	  activity	  limitations,	  
participation	  restrictions	  and	  the	  personal	  and	  environmental	  factors	  that	  influence	  
personal	  health	  and	  well-­‐being.62;	  6	  As	  more	  children	  with	  CP	  survive	  into	  adulthood,	  
health	  and	  social	  impairments	  that	  arise	  with	  aging	  are	  now	  being	  recognized	  as	  barriers	  
to	  participation,	  impacting	  both	  the	  health	  and	  well-­‐being	  of	  adults	  with	  CP.117	  The	  
purpose	  of	  this	  exploratory	  study	  was	  twofold:	  1)	  to	  examine	  how	  proxies	  perceive	  
functional	  motor	  ability	  impacts	  physical	  impairments	  (change	  in	  functional	  ability,	  pain,	  
fatigue	  and	  depression),	  activity	  and	  participation	  (daily	  activities	  and	  social	  roles)	  in	  
young	  adults	  with	  CP	  and	  2)	  to	  examine	  how	  proxies	  perceive	  environmental	  barriers	  
impact	  participation	  in	  daily	  activities	  and	  social	  roles.	  Through	  a	  comprehensive	  
understanding	  of	  the	  complex	  interactions	  that	  impact	  the	  health	  and	  well-­‐being	  of	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Young	  adults	  were	  recruited	  from	  the	  databases	  of	  Shriners	  Hospitals	  for	  Children-­‐
Portland	  (SHC-­‐P)	  and	  the	  Child	  Development	  and	  Rehabilitation	  Center	  (CDRC)	  of	  
Oregon	  Health	  and	  Sciences	  University	  Institute	  on	  Development	  &	  Disability.	  Inclusion	  
criteria	  included:	  1)	  diagnosis	  of	  CP,	  2)	  between	  18-­‐30	  years	  of	  age	  and	  3)	  last	  known	  
address	  in	  Oregon	  or	  Washington.	  Young	  adults	  living	  in	  a	  foster	  home	  were	  excluded	  
from	  participation.	  688	  potential	  subjects	  were	  identified,	  58	  subjects	  were	  ineligible,	  as	  
they	  did	  not	  have	  a	  diagnosis	  of	  CP	  or	  lived	  in	  foster	  home,	  yielding	  610	  eligible	  subjects.	  
Approval	  for	  this	  study	  was	  obtained	  from	  the	  Portland	  State	  University,	  Human	  
Subjects	  Research	  Review	  Committee	  (HSRRC).	  	  
	  
Survey	  packages	  were	  addressed	  and	  mailed	  to	  610	  young	  adults.	  Potential	  subjects	  
were	  instructed	  to	  complete	  and	  return	  the	  surveys	  in	  the	  stamped,	  self-­‐addressed	  
envelope.	  Individuals	  who	  returned	  the	  surveys	  were	  sent	  a	  $5	  gift	  card	  for	  completing	  
the	  survey.	  Subjects	  were	  encouraged	  to	  self-­‐report;	  however	  could	  solicit	  assistance	  in	  
completing	  the	  questionnaires,	  if	  necessary.	  While	  self-­‐report	  is	  considered	  the	  “gold	  
standard”,	  specifically	  for	  subjective	  measures,	  i.e.	  pain,	  fatigue,	  and	  depression,	  proxy	  
reporting	  was	  permitted	  for	  individuals	  with	  CP	  and	  impairments	  that	  prevented	  them	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from	  completing	  the	  survey	  independently.	  Follow-­‐up	  reminder	  cards	  were	  sent	  three	  
and	  six	  weeks	  later	  to	  encourage	  return	  of	  the	  survey.	  A	  repeat	  mailing	  of	  the	  survey	  
package	  was	  sent	  to	  non-­‐responders	  two	  months	  following	  the	  initial	  mailing.	  	  
	  
Of	  the	  610	  potential	  subjects,	  parents	  reported	  that	  15	  subjects	  had	  died	  and	  153	  
surveys	  were	  returned	  as	  undeliverable.	  A	  total	  of	  95	  surveys	  out	  of	  442	  surveys	  were	  
returned,	  yielding	  a	  21.5%	  response	  rate.	  Fifty-­‐five	  participants	  self-­‐reported,	  while	  
forty	  surveys	  were	  completed	  by	  a	  proxy	  respondent.	  In	  addition	  to	  a	  diagnosis	  of	  CP,	  all	  
proxies	  reported	  the	  presence	  of	  an	  additional	  impairment	  or	  combination	  of	  
impairments,	  vision,	  cognition,	  or	  communication	  that	  prevented	  the	  young	  adult	  with	  
CP	  from	  being	  able	  to	  self-­‐report,	  even	  with	  assistance.	  Due	  to	  the	  potential	  bias	  
between	  self	  and	  proxy	  report	  for	  assessments	  of	  pain69	  and	  perceptions	  of	  
environmental	  barriers,121;	  58	  and	  the	  potential	  impact	  of	  the	  additional	  impairments	  on	  
activity	  limitation	  and	  participation	  restrictions,	  only	  the	  responses	  by	  the	  proxy	  were	  
included	  in	  the	  analyses.	  Self-­‐report	  findings	  are	  reported	  elsewhere.	  
	  
PROCEDURES	  
In	  order	  to	  assess	  all	  factors	  that	  impact	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  
CP,	  a	  cross-­‐sectional,	  multidimensional	  survey	  approach	  was	  used.	  Although	  all	  
components	  of	  the	  ICF	  were	  examined	  in	  the	  complete	  survey,	  only	  environmental	  
barriers	  and	  the	  functional	  dimensions	  of	  body	  functions	  and	  structure,	  activities,	  and	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participation	  will	  be	  reported	  in	  this	  study.	  Recently	  differences	  in	  functional	  motor	  
ability	  have	  been	  reported	  to	  discriminate	  between	  health	  outcomes	  in	  adults	  with	  
CP,20;	  21	  and	  therefore	  the	  Gross	  Motor	  Function	  Classification	  System	  (Expanded	  and	  
Revised)-­‐GMFCS	  (E&R)-­‐	  Self-­‐Report	  Questionnaire	  for	  Young	  People	  Aged	  12-­‐18	  years46	  
was	  used	  both	  as	  a	  classification	  system	  and	  a	  measure	  of	  deterioration	  in	  motor	  ability	  
between	  childhood	  and	  young	  adulthood.	  The	  GMFCS	  is	  a	  five	  level	  classification	  system	  
that	  distinguishes	  among	  levels	  of	  motor	  function	  that	  are	  clinically	  meaningful.47;	  18	  
Individuals	  classified	  as	  GMFCS	  level	  I	  walk	  without	  limitations;	  GMFCS	  level	  II	  walk	  with	  
limitations;	  GMFCS	  level	  III	  walk	  using	  a	  hand-­‐held	  mobility	  device;	  GMFCS	  level	  IV	  
posses	  self-­‐mobility	  with	  limitations	  and	  may	  use	  powered	  mobility,	  and	  GMFCS	  level	  V	  
are	  transported	  in	  a	  manual	  wheelchair.46	  In	  this	  study,	  deterioration	  in	  ambulatory	  
ability	  was	  assessed	  by	  the	  change	  in	  GMFCS	  rating	  from	  age	  12	  to	  current.	  	  
	  
In	  addition	  to	  the	  deterioration	  of	  functional	  mobility,	  pain,	  fatigue	  and	  depression	  are	  
associated	  with	  aging	  with	  CP.37;	  31	  The	  magnitude	  of	  pain	  and	  the	  interference	  of	  pain	  
on	  activities	  were	  assessed	  with	  the	  pain	  question	  from	  the	  2011	  Behavioral	  Risk	  Factor	  
Surveillance	  System	  (BRFSS)	  48	  and	  the	  impact	  of	  pain	  on	  functioning	  and	  Well-­‐being	  
Scale	  of	  the	  Brief	  Pain	  Inventory	  (BPI).49	  The	  BRFSS	  pain	  question	  assesses	  the	  level	  of	  
bodily	  pain	  present	  on	  a	  five-­‐point	  scale	  ranging	  from	  none	  to	  very	  severe.50	  The	  pain	  
interference	  scale	  of	  the	  BPI49	  uses	  a	  five-­‐point	  scale	  ranging	  from	  none	  to	  extremely	  to	  
measure	  the	  extent	  to	  which	  pain	  interferes	  with	  general	  activity,	  mood,	  walking	  ability,	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normal	  work,	  relations	  with	  people,	  sleep	  and	  enjoyment	  in	  life.	  Scores	  from	  the	  specific	  
activities	  can	  be	  evaluated	  independently	  or	  summed	  to	  yield	  a	  total	  pain	  interference	  
score.	  	  
	  
Fatigue	  was	  assessed	  with	  Fatigue	  Assessment	  Scale	  (FAS),	  51	  a	  10-­‐item	  self-­‐
administered	  questionnaire	  designed	  to	  measure	  chronic	  fatigue.	  Fatigue	  is	  rated	  on	  a	  
five-­‐point	  scale	  ranging	  from	  1,	  never,	  to	  5,	  always.51	  The	  FAS	  has	  been	  shown	  to	  have	  
high	  internal	  consistency	  and	  correlates	  strongly	  with	  other	  fatigue	  scales.51	  The	  
presence	  and	  severity	  of	  depression	  were	  assessed	  with	  the	  Patient	  Health	  
Questionnaire-­‐9	  (PHQ-­‐9).52	  The	  PHQ-­‐9	  is	  a	  brief	  self-­‐report	  questionnaire	  that	  assesses	  
the	  levels	  of	  depression	  on	  the	  nine	  key	  symptoms.	  The	  amount	  to	  which	  each	  symptom	  
bothers	  the	  individual	  is	  rated	  on	  a	  scale	  from	  not	  at	  all	  to	  nearly	  every	  day.52	  Five	  
distinct	  categories	  of	  depression	  severity	  are	  determined	  based	  on	  the	  total	  score,	  
ranging	  from	  a	  score	  of	  0-­‐5	  indicating	  no	  depression	  to	  a	  score	  of	  20	  or	  greater	  
indicating	  severe	  depression.52	  
	  
Participation	  in	  physical	  activity	  was	  assessed	  with	  the	  Physical	  Activity	  Scale	  for	  
Individuals	  with	  Physical	  Disabilities	  (PASIPD).53;	  41	  The	  PASIPD	  is	  a	  7-­‐day	  physical	  activity	  
recall	  questionnaire	  designed	  to	  evaluate	  physical	  activity	  levels	  in	  persons	  with	  
disabilities.41	  The	  PASIPD	  consists	  of	  13	  items	  that	  assess	  leisure,	  household	  and	  work	  
activities.	  Only	  the	  six	  leisure	  time	  activity	  items	  were	  assessed:	  1)	  stationary	  activity,	  2)	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walking	  and	  wheeling	  outside,	  3)	  light	  sport,	  4)	  moderate	  sport,	  5)	  strenuous	  sport	  and	  
6)	  exercises	  to	  increase	  muscle	  strength	  and	  endurance.41	  The	  MET	  value	  for	  each	  
activity	  is	  created	  by	  multiplying	  the	  average	  hours	  per	  day	  (based	  on	  the	  number	  of	  
days	  per	  week	  and	  the	  number	  of	  hours	  per	  day	  they	  report	  participating	  in	  the	  activity)	  
by	  a	  metabolic	  equivalent	  (MET)	  value	  associated	  with	  the	  intensity	  of	  the	  activity.	  The	  
summation	  of	  the	  five	  activity	  items	  created	  the	  PASIPD	  score.41	  The	  PASIPD	  has	  been	  
shown	  to	  have	  strong	  construct	  and	  criterion	  validity	  for	  individuals	  with	  CP.54	  
	  
For	  young	  adults	  with	  CP,	  participation	  encompasses	  both	  activities	  of	  daily	  living	  and	  
social	  roles.	  In	  addition	  to	  normative	  social	  roles,	  the	  acquisition	  of	  adult	  social	  roles	  is	  
important	  as	  young	  adults	  with	  CP	  transition	  into	  adulthood.	  For	  this	  study,	  
participation	  was	  measured	  by	  the	  by	  the	  level	  of	  participation	  in	  daily	  activities	  and	  
social	  roles,	  in	  addition	  to	  the	  achievement	  of	  adult	  social	  roles.	  The	  Assessment	  of	  Life	  
Habits	  (LIFE-­‐H)55	  was	  used	  to	  evaluate	  the	  level	  of	  participation	  in	  daily	  activities	  and	  
social	  roles.	  The	  Life-­‐H	  was	  developed	  to	  evaluate	  the	  social	  participation	  of	  people	  with	  
disabilities,	  regardless	  of	  the	  type	  of	  underlying	  impairments.56	  The	  LIFE-­‐H	  (short	  form)	  
has	  69	  items	  in	  12	  categories:	  1)	  nutrition,	  20	  fitness,	  3)	  personal	  care,	  4)	  
communication,	  5)	  housing,	  6)	  mobility,	  7)	  responsibilities,	  8)	  interpersonal	  relationships,	  
9)	  community	  life,	  10)	  education,	  11)	  employment	  and	  12)	  recreation.55	  The	  LIFE-­‐H	  
evaluates	  the	  level	  of	  participation	  in	  daily	  activities	  and	  social	  roles	  by	  considering	  both	  
the	  degree	  of	  difficulty	  and	  the	  type	  of	  assistance	  used	  on	  a	  scale	  of	  0-­‐9,	  where	  0	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indicates	  total	  handicap	  and	  9	  indicates	  optimal	  participation.55	  Scores	  for	  both	  the	  
accomplishment	  and	  satisfaction	  scales	  are	  calculated	  for	  each	  of	  the	  12	  categories.	  
While	  each	  category	  can	  be	  examined	  independently,	  overall	  participation	  in	  daily	  
activities	  includes	  the	  categories	  of	  nutrition,	  fitness,	  personal	  care,	  communication,	  
housing,	  and	  mobility,	  while	  participation	  in	  social	  roles	  includes	  responsibilities,	  
interpersonal	  relationships,	  community	  life,	  education,	  employment,	  and	  recreation.	  
The	  Life-­‐H	  has	  been	  shown	  to	  have	  good	  test-­‐retest	  reliability	  in	  older	  adults	  with	  
disabilities.56;	  55	  	  
	  
In	  order	  to	  assess	  transition	  into	  adult	  roles,	  three	  adult	  social	  roles	  were	  used:	  
residential	  status,	  financial	  independence,	  and	  education	  and	  employment	  status	  (Table	  
8).	  Residential	  status	  was	  classified	  as	  dependent	  or	  independent.	  Financial	  
independence	  was	  based	  on	  income	  and	  classified	  into	  3	  distinct	  categories.	  The	  pursuit	  
of	  higher	  education	  and	  employment	  status	  were	  grouped	  into	  four	  mutually	  exclusive	  
categories.	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   Category	  
Residential	  Status	   Dependent-­‐	  Living	  in	  the	  parental	  home	  or	  adult	  care	  
center	  
Independent-­‐	  Living	  independently	  alone	  or	  with	  a	  
spouse,	  partner	  of	  friend	  
Financial	  Independence	   Income	  between	  $0-­‐10,000	  
Income	  between	  $10,000-­‐34,999	  
Income	  greater	  than	  35,000	  
Education/Employment	  
Status	  
Not	  working	  or	  going	  to	  school	  
Volunteering	  or	  working	  in	  a	  sheltered	  workshop	  
Student	  only	  (high	  school	  or	  post	  secondary)	  
Working	  (full	  time	  or	  part	  time)	  or	  working	  part	  time	  and	  
pursuing	  secondary	  education	  
TABLE	  8:	  CLASSIFICATION	  OF	  ADULT	  SOCIAL	  ROLES	  
	  
The	  Craig	  Hospital	  Inventory	  of	  Environmental	  Factors	  (CHIEF)57;	  58	  was	  used	  to	  examine	  
the	  role	  environmental	  barriers	  have	  on	  participation.	  The	  questionnaire	  consists	  of	  25	  
questions	  that	  are	  divided	  into	  five	  subscales:	  physical	  and	  structural,	  work	  and	  school,	  
attitudes	  and	  support,	  services	  and	  support	  and	  policies.58	  Each	  question	  has	  two	  types	  
of	  response	  scales:	  one	  for	  the	  frequency	  that	  the	  identified	  barrier	  occurs	  and	  one	  for	  
the	  magnitude	  of	  the	  barrier	  as	  a	  problem.58	  The	  frequency	  scale	  uses	  a	  5-­‐point	  Likert	  
scale	  ranging	  from	  never	  to	  daily,	  while	  the	  magnitude	  scale	  was	  dichotomized	  as	  either	  
a	  big	  problem	  or	  little	  problem.58	  A	  magnitude	  frequency	  product	  score	  is	  computed	  to	  
indicate	  the	  overall	  impact	  of	  the	  barrier,	  with	  higher	  scores	  indicating	  greater	  barriers.	  
While	  the	  five	  subscales	  can	  be	  examined	  separately	  to	  determine	  the	  role	  of	  a	  specific	  
type	  of	  barriers	  has	  on	  participation,	  a	  total	  CHIEF	  score	  can	  be	  used	  to	  examine	  the	  role	  
of	  all	  environmental	  barriers	  evaluated	  by	  the	  CHIEF.	  The	  CHIEF	  has	  good	  test-­‐retest	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reliability	  and	  evidence	  of	  content,	  construct	  and	  discriminant	  validity.59	  The	  CHIEF	  has	  a	  
reported	  ICC	  of	  .618	  for	  subject-­‐proxy	  agreement.58	  
	  
Statistical	  Analysis	  
Statistical	  analysis	  of	  the	  data	  was	  carried	  out	  with	  SPSS,	  version	  21	  (Chicago,	  IL).	  Data	  
were	  evaluated	  for	  normality,	  linearity	  and	  equality	  of	  variance	  and	  the	  appropriate	  
parametric	  or	  non-­‐parametric	  statistics	  were	  used	  in	  the	  analysis.	  Categorical	  variables	  
are	  expressed	  as	  frequencies	  or	  percentages,	  while	  means	  and	  standard	  deviations	  were	  
used	  for	  continuous	  variables.	  One-­‐way	  ANOVA’s	  were	  used	  to	  determine	  differences	  
among	  the	  functional	  levels	  for	  impairments,	  activity	  limitations,	  participation	  
restrictions	  and	  environmental	  barriers.	  Pearson	  correlations	  were	  used	  to	  examine	  the	  
relationship	  between	  environmental	  barriers	  and	  participation	  in	  daily	  activities	  and	  
social	  roles.	  As	  this	  study	  is	  exploratory,	  significance	  was	  set	  conservatively	  at	  p<.01	  to	  




The	  mean	  age	  of	  the	  40	  participants	  was	  23.19	  years	  (±	  3.49	  years)	  with	  males	  
representing	  60%	  of	  the	  sample.	  82.5%	  of	  the	  sample	  was	  Caucasian	  and	  22.5%	  were	  
Hispanic.	  Due	  to	  modest	  sample	  size,	  the	  impact	  of	  functional	  level	  could	  not	  be	  
examined	  across	  all	  five	  levels	  of	  the	  GMFCS;	  the	  40	  subjects	  were	  divided	  into	  three	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subgroups	  according	  to	  functional	  ability.	  These	  groupings	  were	  chosen	  to	  provide	  
similar	  subject	  numbers	  each	  group.	  Young	  adults	  classified	  as	  GMFCS	  level	  I,	  II	  and	  III	  
(N=9)	  were	  considered	  one	  group,	  while	  young	  adults	  classified	  as	  GMFCS	  level	  IV	  
(N=14)	  or	  V	  (N=17)	  were	  each	  considered	  separate	  groups.	  	  
	  
BODY	  STRUCTURE	  AND	  FUNCTION,	  ACTIVITY,	  PARTICIPATION	  
No	  significant	  differences	  among	  functional	  levels	  were	  found	  for	  pain,	  pain	  interference,	  
fatigue	  or	  depression	  (Table	  9).	  Overall,	  67%	  of	  proxy’s	  reported	  that	  their	  young	  adult	  
experienced	  some	  pain,	  with	  36%	  reporting	  greater	  than	  moderate	  pain.	  Proxies	  
reported	  that	  51.5%	  of	  the	  sample	  experienced	  fatigue	  sometimes,	  with	  17.5%	  
reporting	  fatigue	  regularly.	  While	  proxies	  reported	  that	  69%	  of	  young	  adults	  with	  CP	  had	  
no	  depression,	  mild	  depression	  was	  recognized	  in	  12%	  of	  the	  young	  adults,	  with	  
moderate	  (16%)	  and	  severe	  depression	  (3%)	  reported	  in	  the	  remainder	  of	  the	  young	  
adults.	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Impairments	  of	  Structure	  and	  Function	  

















Pain	   1.22	  (1.30)	   .73	  (.91)	   1.54	  (1.13)	   p=.219	  
Pain	  Interference	   1.78	  (1.09)	   1.28	  (.71)	   2.31	  (1.26)	   p=.061	  
Fatigue	   2.48	  (.92)	   2.27	  (.77)	   2.64	  (.95)	   p=.606	  




6.42	  (4.88)	   9.86	  (5.84)	   4.60	  (3.66)	   p=.016	  
PASIPD	  (hours	  activity)	   1.98	  (1.27)	   3.05	  (1.70)	   1.59	  (1.28)	   p=.025	  
Participation	  
Life-­‐H-­‐Daily	  Activities	   6.63	  (1.38)	   3.62	  (1.71)	   2.03	  (1.39)	   p<.001	  
Life-­‐H-­‐Social	  Roles	   4.82	  (1.78)	   2.83	  (1.28)	   2.30	  (1.51)	   p<.01	  
TABLE	  9:	  IMPAIRMENTS,	  ACTIVITIES	  AND	  PARTICIPATION	  BY	  FUNCTIONAL	  LEVEL	  (PROXY-­‐REPORT)	  	  
Means	  (standard	  deviation)	  
There	  were	  no	  differences	  by	  functional	  motor	  level	  in	  the	  magnitude	  of	  physical	  
activity	  as	  measured	  by	  the	  PASIPD	  MET-­‐hours	  per	  day	  or	  the	  average	  amount	  of	  
activity	  hours;	  however	  there	  was	  a	  trend	  for	  individuals	  in	  GMFCS	  level	  IV	  to	  report	  
higher	  MET	  hours	  per	  day	  and	  greater	  activity	  hours	  than	  both	  the	  young	  adults	  in	  
GMFCS	  I,	  II	  and	  III	  and	  GMFCS	  level	  V	  (Table	  9).	  For	  the	  majority	  of	  young	  adults	  with	  CP,	  
more	  time	  was	  spent	  participating	  in	  stationary	  activities	  than	  active	  activities	  (Figure	  9).	  
As	  the	  intensity	  level	  of	  the	  activity	  increased	  from	  stationary	  to	  strenuous,	  less	  time	  per	  
day	  was	  spent	  participating	  in	  the	  activity.	  Greater	  than	  65%	  of	  the	  proxies	  reported	  
that	  young	  adults	  with	  CP	  never	  participated	  in	  moderate	  or	  strenuous	  sport	  activities	  
or	  strengthening	  activities	  (Figure	  9).	  	  




FIGURE	  9:	  NUMBER	  OF	  HOURS	  PER	  DAY	  AND	  DAYS	  PER	  WEEK	  SPENT	  PARTICIPATING	  IN	  ACTIVITIES	  (PROXY-­‐
REPORT)	  
	  
Proxies	  reported	  that	  in	  addition	  to	  cost,	  the	  major	  reason	  for	  not	  joining	  a	  health	  club	  
was	  the	  inability	  to	  utilize	  any	  of	  the	  equipment	  or	  services	  provided	  by	  the	  club.	  For	  
those	  with	  a	  club	  membership,	  only	  swimming,	  stretching	  and	  weights	  were	  reported	  as	  
activities	  that	  the	  young	  adults	  participated	  in.	  While	  physical	  and	  cognitive	  
impairments	  were	  identified	  as	  factors	  limiting	  active	  participation	  in	  fitness	  and	  
recreation,	  the	  presence	  of	  seizures	  was	  also	  a	  major	  contributing	  factor.	  
	  
There	  was	  limited	  variety	  in	  the	  acquisition	  of	  adult	  social	  roles,	  as	  all	  young	  adults	  with	  
CP	  in	  GMFCS	  levels	  IV	  or	  V	  had	  reported	  incomes	  of	  less	  than	  $10,000	  and	  lived	  with	  
their	  parents.	  70%	  of	  young	  adults	  in	  GMFCS	  level	  V	  and	  50%	  of	  individuals	  In	  GMFCS	  
level	  IV	  were	  neither	  employed	  nor	  going	  to	  school,	  while	  the	  remainder	  of	  the	  young	  
adults	  with	  CP	  were	  volunteering	  or	  attending	  school.	  For	  young	  adults	  in	  GMFCS	  levels	  I,	  
II	  and	  III,	  only	  one	  individual	  had	  a	  reported	  income	  of	  greater	  than	  $10,000	  and	  2	  (22%)	  
reported	  living	  independently	  with	  friends.	  As	  the	  mean	  age	  of	  the	  young	  adults	  in	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GMFCS	  levels	  I,	  II,	  and	  III	  was	  20	  years	  of	  age,	  it	  is	  not	  surprising	  that	  56%	  of	  the	  group	  
were	  still	  students	  and	  95%	  lived	  with	  their	  parents.	  There	  were	  no	  differences	  in	  
income	  (p=.179),	  education/employment	  status	  (p=.160)	  or	  in	  residential	  status	  (p=.029)	  
by	  functional	  level.	  	  
	  
Proxies	  reported	  that	  young	  adults	  in	  GMFCS	  levels	  I,	  II	  and	  III	  had	  significantly	  greater	  
participation	  in	  daily	  activities	  and	  social	  roles	  than	  young	  adults	  in	  GMFCS	  levels	  IV	  and	  
V	  (	  
Impairments	  of	  Structure	  and	  Function	  

















Pain	   1.22	  (1.30)	   .73	  (.91)	   1.54	  (1.13)	   p=.219	  
Pain	  Interference	   1.78	  (1.09)	   1.28	  (.71)	   2.31	  (1.26)	   p=.061	  
Fatigue	   2.48	  (.92)	   2.27	  (.77)	   2.64	  (.95)	   p=.606	  




6.42	  (4.88)	   9.86	  (5.84)	   4.60	  (3.66)	   p=.016	  
PASIPD	  (hours	  activity)	   1.98	  (1.27)	   3.05	  (1.70)	   1.59	  (1.28)	   p=.025	  
Participation	  
Life-­‐H-­‐Daily	  Activities	   6.63	  (1.38)	   3.62	  (1.71)	   2.03	  (1.39)	   p<.001	  
Life-­‐H-­‐Social	  Roles	   4.82	  (1.78)	   2.83	  (1.28)	   2.30	  (1.51)	   p<.01	  
Table	  9).	  Within	  the	  daily	  activities	  categories,	  for	  young	  adults	  in	  GMFCS	  levels	  I,	  II	  and	  
III	  the	  proxies	  reported	  significantly	  greater	  participation	  for	  all	  activities,	  except	  
communication	  (Figure	  10).	  In	  contrast,	  within	  the	  social	  roles	  categories,	  the	  proxies	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reported	  significant	  greater	  participation	  by	  young	  adults	  in	  GMFCS	  levels	  I,	  II	  and	  III,	  for	  
the	  categories	  of	  community	  life	  and	  recreation	  only.	  
	  
FIGURE	  10:	  LIFE-­‐H	  CATEGORIES	  BY	  FUNCTIONAL	  LEVEL	  (PROXY-­‐REPORT)	  
	  
BARRIERS	  TO	  PARTICIPATION	  
There	  were	  no	  statistically	  significant	  differences	  among	  functional	  levels	  in	  the	  barrier	  
subscales	  of	  physical	  and	  structural,	  policy,	  work/school	  (or	  services/assistance	  (Table	  
10).	  Only	  attitudes/support	  barriers	  demonstrated	  significant	  differences	  by	  functional	  
level	  (F(2,37)=6.136,	  p<.01),	  with	  young	  adults	  in	  GMFCS	  level	  IV	  reporting	  fewer	  
barriers	  than	  young	  adults	  in	  GMFCS	  levels	  I,	  II,	  III.	  Physical/structural,	  
services/assistance	  and	  policies	  subscales	  were	  greater	  than	  two	  times	  the	  reported	  
mean	  frequency	  magnitude	  product	  score	  of	  .41	  reported	  for	  a	  non-­‐disabled	  individual,	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for	  all	  functional	  levels.59	  None	  of	  the	  environmental	  barrier	  subscales	  identified	  in	  the	  














1.33	  (2.04)	   1.00	  (.83)	   2.03	  (1.65)	   p=.173	  
Services/	  Assistance	  
Subscale	  
1.51	  (1.64)	   .79	  (.78)	   1.38	  (1.04)	   p=.236	  
Policies	  Subscale	   1.31	  (2.12)	   1.59	  (2.03)	   1.50	  (2.11)	   p=.950	  
Attitudes/Support	  
Subscale	  
1.69	  (1.63)	   .30	  (.60)	   .55	  (.72)	   p<.01	  
Work/School	  Subscale	   1.44	  (1.91)	   .42	  (.55)	   1.27	  (2.28)	   p=.309	  
Associations	  between	  environmental	  barriers	  and	  participation	  









Daily	  Activities	   -­‐.167	   .103	   .370	   .016	   .026	  
Social	  Roles	   -­‐.207	   -­‐.075	   .173	   -­‐.115	   -­‐.209	  
TABLE	  10:	  ENVIRONMENTAL	  BARRIERS	  BY	  FUNCTIONAL	  LEVEL	  AND	  ASSOCIATIONS	  (PEARSON	  CORRELATION	  
COEFFICIENTS)	  AMONG	  ENVIRONMENTAL	  BARRIERS	  AND	  PARTICIPATION	  IN	  DAILY	  ACTIVITIES	  AND	  
SOCIAL	  ROLES	  (PROXY-­‐REPORT)	  	  	  
Means	  (standard	  deviation)	  
Discussion	  
The	  parental	  proxies	  in	  this	  study	  perceived	  that	  a	  large	  percentage	  of	  young	  adults	  with	  
CP	  and	  additional	  physical,	  cognitive	  or	  communication	  impairments	  experience	  both	  
pain	  and	  fatigue	  and	  that	  the	  magnitude	  was	  similar	  amongst	  individuals	  with	  differing	  
degrees	  of	  impairment.	  Additionally,	  some	  parents	  also	  perceived	  that	  their	  young	  adult	  
with	  CP	  suffered	  from	  depression;	  however	  only	  3%	  of	  parents	  reported	  seeking	  
medication	  for	  their	  young	  adult	  with	  CP	  to	  address	  the	  depression.	  These	  findings	  are	  
consistent	  with	  those	  in	  the	  literature	  from	  young	  adults	  who	  self-­‐reported,38;	  37;	  31	  
indicating	  pain,	  fatigue	  and	  depression	  are	  present	  in	  a	  large	  percentage	  of	  individuals	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with	  CP	  starting	  at	  an	  early	  age.	  The	  responses	  from	  this	  study	  were	  ascertained	  from	  
the	  parent-­‐proxy;	  attention	  should	  be	  given	  to	  determining	  the	  appropriate	  
methodology	  for	  accurately	  assessing	  and	  addressing	  these	  issues	  in	  adults	  with	  CP	  with	  
physical,	  cognitive	  and	  communication	  impairments,	  in	  order	  to	  ensure	  that	  pain,	  
fatigue	  and	  depression	  are	  addressed	  with	  appropriate	  medical	  interventions.	  
	  
Similar	  to	  the	  findings	  in	  the	  literature,	  functional	  ability	  and	  the	  presence	  of	  additional	  
physical,	  cognitive	  or	  communication	  impairments	  played	  a	  significant	  role	  in	  whether	  
young	  adults	  with	  CP	  participated	  in	  physical	  activities.	  As	  participation	  in	  physical	  
activity	  required	  the	  assistance	  or	  presence	  of	  another	  individual,	  this	  limited	  both	  the	  
opportunities	  and	  magnitude	  of	  participation	  in	  physical	  activity.	  The	  increase	  in	  MET	  
hours/day	  and	  number	  of	  hours	  participating	  in	  activities	  seen	  in	  the	  young	  adults	  in	  
GMFCS	  level	  IV	  resulted	  from	  the	  significant	  efforts	  of	  a	  few	  parents	  to	  obtain	  physical	  
therapy	  primarily	  for	  stretching,	  and	  to	  incorporate	  swimming	  and	  group	  exercise	  
classes	  into	  their	  daily	  routine.	  One	  parent	  reported	  that,	  “I	  do	  everything	  I	  can	  to	  find	  
opportunities	  to	  participate	  in	  physical	  activity	  and	  recreation	  as	  I	  am	  aware	  of	  the	  long-­‐
term	  benefits	  on	  health	  both	  physically	  and	  mentally.”	  Knowledge	  and	  resource	  
availability	  have	  been	  reported	  as	  barriers	  to	  participation	  in	  physical	  activity.88	  Parents	  
reported	  the	  lack	  of	  information	  regarding	  available	  programs	  and	  accessible	  facilities	  in	  
the	  community.	  This	  lack	  of	  information	  in	  addition	  to	  the	  knowledge	  gaps	  of	  fitness	  
professionals	  about	  adaptive	  recreation	  options,	  may	  hamper	  the	  ability	  of	  this	  group	  of	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young	  adults	  with	  CP	  to	  be	  involved	  in	  physical	  activities.	  As	  physical	  activity	  is	  
important	  for	  all	  individuals	  with	  CP	  to	  control	  obesity,	  improve	  cardiovascular	  fitness,	  
reduce	  pain	  and	  minimize	  the	  development	  of	  secondary	  conditions,39;	  30;	  108	  
rehabilitation	  specialists	  can	  assist	  parents	  and	  caregivers	  in	  identifying	  alternative	  
activities	  and	  adaptations	  for	  involvement	  in	  physical	  activity	  in	  order	  to	  reduce	  the	  
health	  risks	  that	  come	  with	  aging	  with	  CP.	  	  
	  
Participation	  in	  both	  daily	  activities	  and	  social	  roles	  was	  significantly	  restricted	  in	  this	  
group	  of	  young	  adults	  with	  CP.	  As	  functional	  ability	  decreased,	  participation	  also	  
decreased.	  Similar	  to	  the	  reports	  of	  children	  with	  CP,134	  participation	  in	  “relationships”	  
was	  the	  least	  disrupted	  area	  of	  everyday	  life	  for	  all	  functional	  levels,	  while	  education	  
and	  employment	  were	  the	  most	  disrupted.	  Since	  functional	  ability	  has	  been	  shown	  to	  
be	  a	  prognostic	  factor	  for	  restrictions	  in	  daily	  activities,	  and	  cognitive	  ability	  has	  been	  
shown	  to	  contribute	  to	  restrictions	  in	  education	  and	  social	  relations,122	  young	  adults	  
with	  CP	  and	  with	  additional	  physical,	  cognitive	  or	  communication	  impairments	  may	  
experience	  participation	  restrictions	  in	  both	  daily	  activities	  and	  social	  roles.	  Significantly	  
lower	  participation	  in	  both	  employment	  and	  education	  may	  reflect	  the	  transitional	  state	  
of	  this	  group	  of	  young	  adults.	  As	  many	  young	  adults	  with	  CP	  and	  additional	  impairments	  
transition	  out	  of	  the	  educational	  system	  at	  the	  age	  of	  21	  years,	  this	  is	  a	  time	  when	  
alternatives	  such	  as	  vocational	  education,	  volunteering	  or	  employment	  are	  sought.	  The	  
lack	  of	  participation	  in	  these	  adult	  social	  roles	  may	  be	  indicative	  of	  the	  lack	  of	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opportunities	  available	  to	  young	  adults	  with	  CP	  with	  additional	  physical,	  cognitive	  or	  
communication	  impairments.	  While	  restrictions	  in	  participation	  were	  found	  for	  both	  
daily	  activities	  and	  social	  roles,	  participation	  in	  social	  roles	  was	  significantly	  
compromised.	  Transition	  for	  young	  adults	  with	  CP	  requires	  a	  coordinated	  effort	  by	  both	  
the	  rehabilitation	  and	  school	  systems	  to	  identify	  opportunities	  for	  young	  adults	  with	  CP	  
to	  acquire	  skills	  to	  pursue	  education	  and	  seek	  employment,	  as	  well	  as	  housing	  
alternatives	  that	  may	  lead	  to	  increased	  independence	  as	  they	  transition	  into	  adulthood.	  	  
	  
While	  significant	  barriers	  were	  found	  for	  all	  subscales	  of	  the	  CHIEF,	  differences	  were	  not	  
found	  among	  individuals	  with	  different	  degrees	  of	  impairment.	  The	  lack	  of	  difference	  in	  
environmental	  barriers	  and	  the	  absence	  of	  a	  relationship	  between	  environmental	  
barriers	  and	  participation	  may	  be	  reflective	  of	  the	  role	  the	  parent	  plays	  in	  negotiating	  
the	  barriers	  encountered	  at	  all	  levels.	  Many	  parents	  reported	  that	  although	  numerous	  
barriers	  were	  encountered	  during	  this	  transitional	  time,	  that	  continual	  appeal	  
(sometimes	  lasting	  years)	  of	  insurance	  decisions	  regarding	  assistive	  devices,	  
augmentative	  communication,	  therapeutic	  interventions	  and	  environmental	  
adaptations	  ultimately	  provided	  the	  needed	  services	  or	  equipment,	  subsequently	  
reducing	  the	  negative	  impact	  of	  these	  barriers	  on	  the	  participation	  of	  the	  young	  adult	  
with	  CP.	  Allowing	  proxies	  to	  respond	  on	  behalf	  of	  the	  young	  adult	  with	  CP	  provides	  
insight	  into	  the	  impact	  of	  caring	  for	  a	  young	  adult	  with	  CP	  as	  all	  proxies	  responding	  to	  
this	  survey	  reported	  that	  they	  provided	  all	  the	  day-­‐to-­‐day	  care	  needs	  for	  the	  young	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adult	  with	  CP.	  Given	  the	  current	  age	  and	  health	  of	  the	  proxy,	  it	  may	  be	  possible	  to	  meet	  
the	  current	  needs	  of	  the	  young	  adult	  with	  CP;	  however,	  this	  may	  be	  problematic	  in	  the	  
future	  when	  the	  proxy	  is	  not	  able	  to	  physically	  provide	  care	  or	  negotiate	  barriers	  on	  
behalf	  of	  the	  individual	  with	  CP.	  As	  more	  adolescents	  with	  CP	  transition	  into	  adulthood	  
it	  is	  important	  to	  identify	  alternatives	  for	  the	  provision	  of	  care	  in	  the	  future	  when	  
parents	  may	  not	  be	  able	  to	  accomplish	  this	  task	  anymore.	  
	  
The	  generalizability	  of	  these	  results	  to	  other	  young	  adults	  with	  CP	  with	  additional	  
physical,	  cognitive	  or	  communication	  impairments	  is	  limited	  by	  the	  lack	  of	  a	  population-­‐
based	  sample,	  geographical	  mailing	  restrictions,	  survey	  tools	  utilized	  and	  the	  small	  
sample	  size.	  The	  goal	  of	  this	  study	  was	  to	  obtain	  a	  multidimensional	  view	  of	  health	  and	  
well-­‐being,	  requiring	  the	  use	  of	  a	  large	  number	  of	  instruments	  to	  address	  all	  of	  levels	  of	  
the	  ICF	  paradigm.	  It	  has	  been	  reported	  in	  the	  literature	  that	  a	  low	  response	  rate	  by	  
proxy	  responders	  for	  young	  adults	  with	  CP	  with	  additional	  physical,	  cognitive	  or	  
communication	  impairments	  may	  be	  related	  to	  the	  increased	  burden	  of	  completing	  the	  
survey	  perceived	  by	  the	  proxy.73	  The	  survey	  required	  between	  1-­‐2	  hours	  to	  complete,	  so	  
completion	  of	  the	  survey	  may	  have	  placed	  an	  increased	  burden	  on	  the	  proxy,	  in	  addition	  
to	  caring	  for	  their	  young	  adult	  with	  CP.	  Reducing	  the	  length	  of	  the	  survey	  and	  
determining	  alternative	  strategies	  to	  facilitate	  receipt	  and	  completion	  of	  the	  surveys	  
may	  increase	  the	  sample	  size	  in	  future	  studies.	  While	  statistical	  significance	  was	  set	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conservatively,	  Bonferroni	  corrections	  were	  not	  employed,	  which	  may	  increase	  the	  
chances	  of	  a	  Type	  I	  error	  since	  multiple	  tests	  were	  conducted.	  
	  
The	  results	  of	  this	  study	  should	  be	  interpreted	  with	  caution	  as	  proxy	  response	  only	  
provides	  an	  indirect	  account	  of	  the	  individuals	  well-­‐being.72;	  73	  The	  responses	  provided	  
by	  the	  proxy	  reflect	  their	  perception	  of	  magnitude	  and	  may	  incorrectly	  estimate	  the	  
individual’s	  perception	  of	  subjective	  health	  variables,	  activity,	  participation	  and	  
environmental	  barriers.135	  Additionally,	  while	  the	  proxies	  reported	  that	  they	  completed	  
the	  survey,	  it	  is	  not	  possible	  to	  determine	  whether	  the	  young	  adult	  with	  CP	  provided	  
any	  input	  on	  the	  responses	  or	  whether	  the	  response	  was	  only	  the	  perception	  of	  the	  
parent.	  It	  has	  been	  reported	  that	  concordance	  between	  an	  individual	  and	  their	  parent	  is	  
greater	  for	  observable	  or	  overt	  behaviors	  (physical	  functioning)	  than	  for	  internal	  
behaviors	  such	  perception	  of	  pain,	  fatigue	  and	  depression.133	  Approximately	  25%	  
(10/40)	  of	  the	  proxy	  reporters	  in	  this	  study	  did	  not	  complete	  the	  impairment	  section	  of	  
the	  survey,	  expressing	  that	  they	  could	  not	  make	  a	  judgment	  about	  the	  young	  adult’s	  
level	  of	  pain,	  fatigue	  and	  especially	  depression.	  While	  future	  studies	  should	  incorporate	  
adaptations	  and	  modified	  assessment	  procedures	  to	  enable	  more	  youth	  with	  significant	  
motor,	  cognitive	  and	  communication	  impairments	  to	  participate	  in	  research,	  it	  is	  also	  
important	  to	  solicit	  responses	  from	  their	  parent	  or	  caregiver	  to	  provide	  their	  
perspective	  on	  the	  health	  and	  well-­‐being	  of	  individuals	  with	  CP.	  
	  




This	  study	  utilized	  the	  ICF	  framework	  to	  identify	  the	  impairments,	  activity	  limitations	  
and	  participation	  restrictions	  in	  young	  adults	  with	  CP	  and	  additional	  physical,	  cognitive	  
or	  communication	  impairments	  and	  the	  role	  of	  environmental	  barriers.	  While	  the	  
responses	  from	  the	  parent	  responders	  should	  be	  viewed	  with	  caution,	  the	  responses	  
provide	  perspective	  on	  the	  health	  and	  well-­‐being	  of	  individuals	  with	  CP	  across	  the	  
spectrum.	  Determining	  opportunities	  for	  young	  adults	  with	  CP	  to	  acquire	  vocational	  
skills	  to	  seek	  a	  level	  of	  paid	  employment	  may	  not	  provide	  financial	  independence,	  but	  
may	  decrease	  daily	  demands	  on	  the	  parent	  and	  enhance	  social	  interactions	  for	  the	  
young	  adult	  with	  CP.	  Additionally,	  identifying	  opportunities	  to	  increase	  involvement	  in	  
physical	  activity	  and	  improve	  participation	  will	  enhance	  the	  health	  and	  well-­‐being	  of	  this	  
subgroup	  of	  young	  adults	  with	  CP.	  For	  young	  adults	  with	  CP	  and	  additional	  physical,	  
cognitive	  or	  communication	  impairments,	  parents	  play	  a	  substantial	  role	  in	  providing	  
care,	  facilitating	  activity	  and	  participation	  and	  negotiating	  barriers.	  As	  parents	  and	  their	  
young	  adult	  with	  CP	  continue	  to	  age,	  identifying	  alternatives	  for	  care	  and	  housing	  is	  





Chapter	  7:	  Methodological	  Considerations	  and	  Potential	  limitations	  
GENERALIZABILITY	  
Comparison	  of	  the	  results	  from	  this	  study	  with	  other	  studies	  is	  limited	  because	  of	  the	  
different	  selection	  criteria	  (ages	  and	  geographical	  limitation),	  use	  of	  different	  
measurement	  instruments,	  cultural	  and	  economic	  differences	  (most	  studies	  have	  been	  
performed	  on	  European	  samples)	  and	  the	  lack	  of	  controls	  using	  these	  tools.	  In	  this	  study,	  
the	  sample	  was	  limited	  to	  young	  adults	  between	  the	  ages	  of	  18-­‐30	  years	  with	  a	  last	  
known	  address	  in	  Oregon	  or	  Washington.	  Eligible	  participants	  were	  recruited	  using	  
addresses	  from	  the	  patient	  databases	  of	  SHC-­‐P	  and	  CDRC.	  Most	  of	  the	  individuals	  who	  
were	  mailed	  survey	  packages	  were	  no	  longer	  followed	  clinically	  at	  SHC-­‐P	  or	  CDRC	  and	  as	  
such,	  the	  addresses	  utilized	  for	  mailing	  may	  not	  reflect	  their	  current	  residential	  status	  
and	  surveys	  may	  have	  not	  reached	  the	  potential	  participant,	  contributing	  to	  the	  small	  
sample	  size.	  	  
	  
Further	  limitations	  to	  the	  generalizability	  of	  the	  results	  stem	  from	  the	  criteria	  used	  for	  
inclusion	  in	  the	  study,	  specifically	  age,	  geographical	  restrictions	  and	  limitation	  to	  
recruitment	  from	  one	  primary	  center.	  In	  order	  to	  gain	  insight	  into	  the	  functional	  
impairments,	  activity	  limitations	  and	  participation	  restrictions	  of	  young	  adults	  with	  CP,	  
as	  they	  transition	  into	  adulthood,	  the	  maximum	  age	  for	  inclusion	  was	  30	  years,	  limiting	  




and	  geographic	  location	  have	  a	  role	  in	  activity	  and	  participation,136	  recruitment	  was	  
limited	  to	  prospective	  subjects	  living	  in	  Oregon	  and	  Washington	  who	  had	  received	  care	  
primarily	  by	  one	  institution.	  This	  regionalization	  limits	  the	  generalizability	  of	  the	  results	  
to	  young	  adults	  from	  the	  Pacific	  Northwest.	  
DESIGN	  OF	  THE	  STUDY	  
For	  this	  study	  mail	  surveys	  were	  chosen	  as	  the	  optimal	  methodology	  to	  sample	  a	  large	  
volume	  of	  subjects.	  While	  postal	  surveys	  are	  often	  utilized	  in	  health	  research	  due	  to	  
their	  low	  cost	  and	  efficient,	  unobtrusive	  way	  to	  reach	  a	  large	  number	  of	  subjects,109	  this	  
may	  not	  have	  been	  the	  best	  method	  to	  obtain	  the	  complex	  information	  requested	  in	  the	  
survey	  booklets.	  As	  this	  study	  asked	  questions	  at	  multiple	  levels,	  this	  may	  have	  been	  too	  
overwhelming	  and	  mad	  it	  difficult	  for	  the	  young	  adults	  with	  CP	  to	  understand	  what	  was	  
being	  asked	  in	  each	  survey.	  While	  the	  instructions	  for	  each	  survey	  tool	  were	  included	  in	  
the	  comprehensive	  survey,	  the	  instructions	  may	  not	  have	  been	  clear	  enough,	  especially	  
for	  the	  questionnaires	  that	  required	  several	  levels	  of	  responses.	  
	  
Since	  length	  of	  the	  questionnaire	  has	  been	  found	  to	  influence	  the	  response	  rate,109	  this	  
may	  have	  significantly	  impacted	  participation.	  In	  the	  present	  study	  the	  survey	  package	  
was	  24	  pages,	  with	  an	  anticipated	  completion	  time,	  depending	  on	  reading	  and	  
functional	  ability,	  between	  1-­‐2	  hours.	  	  This	  volume	  of	  pages	  and	  the	  length	  of	  time	  to	  
involved	  may	  have	  made	  completion	  of	  the	  survey	  overwhelming	  and	  time-­‐consuming	  





Numerous	  methodologies	  were	  incorporated	  into	  the	  design	  of	  this	  study	  to	  maximize	  
the	  response	  rate	  including,	  the	  provision	  of	  an	  incentive,	  developing	  an	  appealing	  
survey	  pack,	  personally	  addressing	  the	  survey	  pack,	  sending	  two	  reminder	  cards,	  
sending	  a	  second	  copy	  of	  the	  survey	  package	  and	  offering	  to	  assist	  with	  a	  phone	  
interview.	  The	  return	  rate	  for	  the	  survey	  was	  low	  considering	  these	  methods.	  
Additionally,	  sending	  a	  second	  copy	  of	  the	  survey	  package	  has	  been	  shown	  to	  increase	  
the	  odds	  of	  response	  by	  60%	  in	  comparison	  to	  sending	  a	  reminder	  card	  only;109	  however,	  
sending	  a	  second	  copy	  of	  the	  survey	  pack	  only	  yielded	  five	  more	  completed	  surveys,	  a	  
response	  rate	  of	  3.8%.	  	  Many	  parents	  called	  to	  say	  that	  they	  were	  very	  interested	  in	  the	  
study	  and	  anticipated	  that	  their	  young	  adult	  would	  complete	  the	  survey;	  however,	  as	  
they	  could	  only	  encourage	  completion	  of	  the	  survey,	  actual	  completion	  and	  return	  of	  
the	  survey,	  often	  did	  not	  occur.	  	  While	  several	  ideas	  are	  offered	  to	  understand	  the	  lack	  
of	  response	  on	  behalf	  of	  the	  young	  adults	  with	  CP,	  it	  is	  not	  possible	  to	  know	  why	  they	  
did	  not	  return	  the	  survey.	  Understanding	  why	  surveys	  were	  not	  returned,	  what	  
incentives	  could	  be	  provided	  to	  enhance	  the	  return,	  and	  whether	  utilizing	  a	  mailed	  
survey	  is	  the	  best	  method	  to	  obtain	  this	  data	  from	  this	  population	  group	  would	  be	  
beneficial	  for	  future	  studies.	  
	  
This	  study	  permitted	  a	  proxy	  to	  complete	  the	  survey	  on	  behalf	  of	  the	  young	  adult	  with	  




adult	  did	  not	  complete	  the	  survey	  independently	  or	  with	  assistance.	  Despite	  this,	  all	  
parents	  reported	  that	  they	  completed	  the	  survey	  because	  of	  significant	  physical,	  
cognitive	  or	  communication	  impairments.	  This	  information	  may	  inform	  future	  studies	  
regarding	  adaptations	  or	  alternative	  methods	  (such	  as	  computer	  based	  studies)	  that	  
could	  be	  employed	  to	  maximize	  participation.	  In	  addition,	  data	  from	  proxy	  respondents	  
should	  be	  interpreted	  with	  caution,	  especially	  for	  subjective	  measures	  such	  as	  pain,	  
fatigue	  and	  depression;133;	  137;	  72	  as	  responses	  by	  the	  proxy	  reflect	  their	  perception	  of	  
magnitude135	  and	  may	  incorrectly	  estimate	  the	  individual’s	  perception	  of	  subjective	  
health	  variables	  and	  quality	  of	  life.	  As	  many	  proxy-­‐respondents	  expressed	  difficulty	  
completing	  the	  questions	  on	  subjective	  measures	  such	  as	  pain,	  depression,	  fatigue	  and	  
quality	  of	  life,	  this	  reflects	  a	  need	  to	  determine	  survey	  tools	  or	  alternative	  testing	  
methods	  to	  obtain	  this	  information	  directly	  from	  the	  young	  adult	  with	  CP.	  
	  
Although	  contact	  information	  was	  provided	  should	  an	  individual	  require	  assistance	  with	  
the	  survey	  for	  any	  reason	  (reading,	  physical	  ability,	  or	  language),	  this	  option	  was	  not	  
pursued	  by	  any	  of	  the	  participants.	  Therefore	  it	  is	  difficult	  to	  ascertain	  whether	  the	  
inability	  to	  read	  or	  read	  English	  prevented	  completion	  of	  the	  survey.	  The	  demographics	  
of	  the	  respondents	  in	  this	  study	  may	  indicate	  a	  response	  bias.	  Although	  12%	  of	  the	  
participants	  were	  Hispanic,	  which	  is	  consistent	  with	  the	  2012	  reports	  from	  the	  census	  
bureau	  for	  the	  populations	  of	  Oregon	  and	  Washington,138	  53%	  of	  the	  respondents	  were	  




common	  in	  males	  than	  in	  females.139	  Finding	  methods	  to	  ensure	  that	  the	  sample	  is	  
representative	  of	  the	  population	  of	  individuals	  with	  CP	  would	  enhance	  the	  
generalizability	  of	  the	  results.	  	  
	  
During	  statistical	  analysis	  it	  is	  important	  to	  limit	  both	  the	  Type	  I	  (concluding	  there	  is	  an	  
effect	  or	  difference,	  when	  there	  is	  none)	  and	  Type	  II	  (concluding	  there	  is	  no	  effect	  or	  
difference,	  when	  there	  actually	  is	  one)	  errors.	  At	  a	  given	  sample	  size,	  Type	  I	  and	  Type	  II	  
errors	  are	  inversely	  related	  and	  as	  such	  the	  goal	  is	  to	  find	  a	  reasonable	  balance	  between	  
the	  two.	  When	  sample	  size	  is	  small	  and	  multiple	  comparisons	  are	  performed,	  it	  has	  been	  
suggested	  that	  a	  Bonferroni	  correction	  (dividing	  the	  criterion	  p-­‐value	  by	  the	  number	  of	  
planned	  pairwise	  tests,	  producing	  a	  smaller	  p-­‐value)	  be	  used	  to	  reduce	  the	  chance	  of	  
making	  a	  Type	  I	  error.	  Recently	  the	  use	  of	  Bonferroni	  corrections	  has	  come	  under	  
question,	  as	  it	  has	  been	  shown	  that	  this	  methodology	  reduces	  the	  power	  (increasing	  the	  
Type	  II	  error).	  140	  In	  this	  study,	  statistical	  significance	  was	  set	  conservatively	  (p<.01)	  to	  
account	  for	  the	  small	  sample	  size	  (self-­‐report,	  N=55,	  proxy-­‐report,	  N=40)	  and	  multiple	  
comparisons.	  This	  adjustment	  of	  the	  p-­‐value	  was	  judged	  the	  optimal	  balance	  of	  Type	  I	  
and	  Type	  II	  errors.	  In	  addition	  to	  using	  statistical	  significance,	  the	  effect	  sizes	  
(correlations)	  and	  the	  confidence	  intervals	  of	  the	  effect	  sizes	  were	  used	  to	  corroborate	  





As	  the	  goal	  of	  this	  study	  was	  to	  obtain	  a	  holistic	  view	  of	  health	  and	  well-­‐being	  using	  the	  
ICF	  model,	  this	  required	  the	  use	  of	  a	  large	  number	  of	  instruments	  to	  address	  all	  of	  levels	  
of	  the	  paradigm.	  The	  comprehensive	  nature	  of	  the	  study	  limited	  the	  ability	  to	  utilize	  
outcome	  tools	  that	  thoroughly	  assess	  each	  component	  of	  the	  model.	  In	  order	  to	  
decrease	  the	  length	  of	  the	  survey	  booklets,	  short	  forms	  of	  survey	  tools	  or	  single	  
questions	  were	  used	  to	  evaluate	  complex	  concepts	  such	  as	  pain,	  health	  status	  and	  
quality	  of	  life.	  While	  the	  results	  provide	  a	  general	  understanding	  of	  the	  areas	  assessed	  in	  
this	  study,	  it	  may	  limit	  the	  interpretation	  of	  results.	  Although	  a	  comprehensive	  study	  of	  
health	  and	  well-­‐being	  has	  merit,	  it	  may	  be	  beneficial	  for	  future	  studies	  to	  focus	  on	  one	  
component	  at	  a	  time,	  in	  order	  to	  allow	  thorough	  investigation	  with	  possibly	  a	  shorter	  
assessment	  tool.	  
	  
Recall	  bias	  could	  influence	  the	  accuracy	  or	  completeness	  of	  the	  data	  as	  time	  frame	  for	  
each	  of	  the	  assessments	  varied	  from	  a	  minimum	  of	  one	  week	  for	  the	  physical	  activity	  
scale	  to	  many	  years	  for	  the	  GMFCS	  classification.	  The	  differing	  time	  references	  and	  the	  
extent	  of	  time	  to	  recall	  could	  impact	  the	  accuracy	  of	  the	  data.	  Additionally,	  the	  PASIPD	  
required	  the	  individual	  to	  recall	  the	  amount	  of	  time,	  type	  of	  activity	  and	  the	  number	  of	  
days	  per	  week	  they	  participated	  in	  the	  activity,	  which	  may	  significantly	  impact	  the	  
findings.	  It	  has	  been	  shown	  that	  recall	  questionnaires	  for	  the	  assessment	  of	  physical	  




participate	  in	  physical	  activity.96;	  86	  While	  direct	  measurement	  of	  physical	  activity	  is	  
optimal,	  it	  is	  difficult	  to	  do	  for	  studies	  recruiting	  a	  large	  number	  of	  subjects	  and	  
therefore	  this	  study	  found	  that	  the	  use	  of	  the	  PAISID	  provided	  valuable	  insight	  into	  the	  
intensity	  and	  time	  young	  adults	  with	  CP	  engage	  in	  physical	  activity.	  	  
	  
Overall,	  the	  survey	  instruments	  used	  in	  this	  study	  provided	  the	  information	  sought	  for	  
this	  study.	  While	  some	  difficulty	  in	  completing	  the	  surveys	  was	  expressed	  by	  the	  
participants,	  especially	  for	  surveys	  with	  multiple	  levels	  of	  responses,	  such	  as	  the	  PASIPD,	  
the	  CHIEF,	  and	  the	  Life-­‐H,	  this	  did	  not	  prevent	  the	  surveys	  from	  being	  completed.	  
Missing	  data	  was	  only	  encountered	  for	  proxy	  respondents	  who	  felt	  uncomfortable	  
determining	  the	  level	  of	  pain	  and	  depression,	  satisfaction	  with	  life	  and	  satisfaction	  with	  






Chapter	  8:	  Synthesis	  and	  Discussion	  
SYNTHESIS	  
More	  individuals	  with	  CP	  are	  now	  surviving	  into	  adulthood,	  with	  a	  life	  span	  approaching	  
that	  of	  the	  general	  population.	  While	  CP	  is	  considered	  a	  static	  condition,	  deterioration	  in	  
function	  and	  evolving	  medical	  co-­‐morbidities	  such	  as	  pain	  and	  fatigue	  have	  been	  
reported	  to	  impact	  activity	  and	  participation	  of	  adults	  with	  CP.	  	  As	  a	  result,	  it	  is	  
important	  to	  expand	  the	  research	  focus	  beyond	  the	  functional	  impairments,	  activity	  
limitations	  and	  participation	  restrictions	  found	  in	  childhood	  and	  adolescence.	  To	  date,	  
the	  consequences	  of	  aging	  with	  CP	  and	  the	  role	  impairments,	  activity	  limitations	  and	  
participation	  restrictions	  have	  on	  health	  and	  well-­‐being	  of	  adults	  with	  CP	  are	  poorly	  
understood.	  This	  exploratory	  study	  used	  survey	  methodology	  to	  examine	  the	  complex	  
relationships	  among	  the	  impairments	  in	  body	  structure	  and	  function,	  activity	  limitations,	  
participation	  restrictions,	  personal	  factors	  and	  environmental	  barriers	  and	  to	  determine	  
the	  impact	  they	  have	  on	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP	  as	  they	  
transition	  into	  adulthood.	  	  
MAIN	  FINDINGS	  
Although	  functional	  motor	  ability	  has	  been	  reported	  to	  discriminate	  among	  health	  
outcomes	  in	  adults	  with	  CP,20;	  21	  there	  were	  no	  differences	  with	  respect	  to	  the	  
impairments	  of	  body	  structure	  and	  function	  (change	  in	  motor	  level,	  pain,	  fatigue	  and	  




children	  with	  CP	  is	  on	  diminishing	  motor	  impairments	  to	  enhance	  functional	  ability;	  
however	  the	  large	  percentage	  of	  young	  adults	  in	  this	  study	  reporting	  pain,	  fatigue	  and	  
depression	  indicates	  that	  the	  onset	  of	  these	  impairments	  is	  prevalent	  in	  this	  group	  of	  
young	  adults	  with	  CP	  and	  that	  these	  impairments	  may	  begin	  at	  an	  earlier	  age.	  For	  young	  
adults	  with	  CP	  in	  the	  self-­‐report	  group,	  the	  provision	  of	  emotional	  support	  decreased	  
the	  impact	  of	  pain,	  fatigue	  and	  depression	  on	  overall	  health	  status	  and	  satisfaction	  with	  
life	  indicating	  that	  the	  provision	  of	  emotional	  support	  by	  parents,	  peers,	  and	  medical	  
professionals	  is	  important	  to	  health	  and	  well-­‐being	  in	  this	  group	  of	  young	  adults	  with	  CP.	  
	  
The	  results	  of	  this	  study	  also	  demonstrate	  that	  although	  the	  diagnostic	  categorization	  of	  
CP	  is	  homogenous,	  differences	  in	  functional	  motor	  ability	  in	  addition	  to	  the	  presence	  of	  
additional	  impairments	  (physical,	  cognitive	  and	  communication),	  contribute	  to	  the	  
heterogeneity	  found	  in	  the	  barriers	  encountered	  and	  level	  of	  participation	  in	  daily	  
activities	  and	  social	  roles.	  For	  the	  group	  of	  young	  adults	  in	  GMFCS	  level	  I	  who	  self-­‐
reported,	  the	  magnitude	  of	  barriers	  and	  the	  level	  of	  participation	  in	  both	  daily	  activities	  
and	  social	  roles	  was	  similar	  to	  that	  of	  the	  abled-­‐bodied	  peers.	  As	  functional	  motor	  ability	  
decreased	  (increasing	  the	  GMFCS	  classification),	  the	  magnitude	  of	  barriers	  increased	  
and	  the	  level	  of	  participation	  decreased.	  For	  the	  self-­‐report	  group,	  physical	  and	  
structural	  barriers,	  services	  and	  assistance	  barriers	  and	  policy	  barriers	  had	  the	  greatest	  
impact	  on	  participation	  in	  daily	  activities	  and	  social	  roles.	  Reports	  by	  the	  proxies	  




on	  participation	  was	  minimal,	  as	  the	  proxy	  reported	  finding	  ways	  to	  negotiate	  many	  of	  
the	  barriers	  encountered	  on	  behalf	  of	  the	  young	  adult	  with	  CP.	  Reports	  by	  the	  proxies	  
also	  indicate	  that	  functional	  motor	  level	  impacts	  the	  ability	  to	  participate	  in	  daily	  
activities	  and	  social	  roles.	  
	  
The	  results	  from	  the	  self-­‐report	  group	  indicate	  that,	  similar	  to	  their	  able-­‐bodied	  peers	  
the	  acquisition	  of	  adult	  social	  roles	  is	  on	  a	  continuum	  as	  indicated	  by	  the	  significant	  
variability	  found	  in	  this	  group	  of	  young	  adults	  with	  CP.	  In	  contrast,	  proxies	  reported	  
minimal	  variability	  in	  the	  acquisition	  of	  social	  roles	  as	  the	  majority	  of	  the	  young	  adults	  
with	  CP	  lived	  with	  their	  parents,	  were	  not	  attending	  school,	  were	  not	  employed	  and	  had	  
a	  current	  income	  less	  than	  $10,000.	  The	  discrepancy	  between	  the	  self-­‐report	  and	  proxy-­‐
report	  groups	  of	  young	  adults	  with	  CP	  in	  the	  acquisition	  of	  social	  roles	  indicates	  that	  the	  
presence	  of	  additional	  impairments	  may	  limit	  the	  ability	  to	  transition	  into	  normative	  
adult	  roles.	  
	  
The	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP	  is	  a	  complex	  multidimensional	  
concept.	  The	  utilization	  of	  ICF	  framework	  has	  facilitated	  an	  understanding	  of	  the	  
complex	  interactions	  that	  influence	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP,	  
including	  the	  factors	  that	  either	  constrain	  or	  enhance	  functional	  possibilities.	  Similar	  to	  
a	  “dynamic	  system,”	  the	  changes	  in	  one	  area	  have	  an	  impact	  on	  other	  areas.	  As	  the	  




barriers	  could	  enhance	  activity	  and	  participation.	  Similarly,	  as	  the	  impairments	  in	  body	  
structure	  and	  function	  increased,	  overall	  health	  status	  and	  satisfaction	  with	  life	  
decreased.	  Thus	  determining	  mechanisms	  to	  minimize	  impairments,	  increase	  activity	  
and	  improve	  participation	  could	  enhance	  overall	  health	  status	  and	  satisfaction	  with	  life	  
in	  young	  adults	  with	  CP.	  	  
	  
CLINICAL	  IMPLICATIONS	  
Although	  this	  study	  was	  exploratory	  in	  nature,	  the	  results	  provide	  insight	  into	  the	  
complex	  relationships	  that	  exist	  among	  the	  factors	  impacting	  the	  health	  and	  well-­‐being	  
of	  young	  adults	  with	  CP.	  Although	  these	  results	  are	  preliminary,	  they	  can	  highlight	  
potential	  areas	  for	  improved	  coordination	  among	  professionals/providers,	  
services/service	  centers,	  developers/companies	  and	  families	  (Figure	  11)	  to	  enhance	  the	  






FIGURE	  11:	  REPRESENTATION	  OF	  THE	  COMPLEX	  RELATIONSHIPS	  THAT	  EXIST	  AMONG	  PROFESSIONALS,	  
SERVICES,	  COMPANIES,	  AND	  FAMILIES,	  WHICH	  IMPACT	  THE	  HEALTH	  AND	  WELL-­‐BEING	  OF	  YOUNG	  
ADULTS	  WITH	  CP	  	  
Coordination	  among	  medical	  professionals,	  services,	  companies,	  families	  and	  young	  
adults	  with	  CP	  to	  address	  impairments	  in	  body	  structure	  and	  function	  	  
Engagement	  of	  adolescents	  in	  their	  health	  care	  is	  an	  important	  factor	  for	  successful	  
transition	  from	  the	  pediatric	  to	  adult	  health	  care	  systems.	  In	  order	  to	  prepare	  the	  
adolescent	  with	  CP	  for	  the	  transition	  into	  adult	  healthcare,	  it	  is	  necessary	  to	  begin	  the	  
process	  early.	  This	  could	  be	  done	  through	  the	  establishment	  of	  multidisciplinary	  
transition	  clinics	  that	  could	  coordinate	  the	  services	  provided	  by	  the	  physicians,	  nurse,	  
therapists,	  psychologists	  and	  social	  workers	  in	  order	  provide	  comprehensive	  care	  and	  





Since	  the	  presence	  of	  pain,	  fatigue	  and	  depression	  are	  recognized	  as	  factors	  impacting	  
the	  health	  and	  well-­‐being	  of	  adults	  with	  CP,	  clinics	  should	  incorporate	  the	  use	  of	  reliable,	  
age-­‐appropriate	  and	  easy-­‐to	  use	  screening	  tools	  that	  accurately	  assess	  the	  intensity	  and	  
location	  of	  pain,	  magnitude	  of	  fatigue	  and	  the	  presence	  of	  depression.	  In	  addition	  to	  
addressing	  the	  primary	  impairments	  related	  to	  CP,	  identification	  of	  secondary	  
impairments	  would	  help	  ensure	  that	  these	  physical	  and	  psychological	  aspects	  are	  not	  
overlooked	  and	  are	  addressed	  with	  appropriate	  multidisciplinary	  support	  and	  medical	  
intervention.84	  As	  a	  transition	  clinic	  could	  serve	  as	  the	  link	  between	  the	  pediatric	  and	  
adult	  health	  care	  systems,	  enhancing	  the	  education	  of	  health	  care	  providers	  treating	  
individuals	  with	  CP	  on	  issues	  related	  to	  aging	  with	  CP	  and	  the	  development	  of	  secondary	  
conditions,	  sexuality,	  pregnancy,	  relationships,	  substance	  abuse,	  mental	  health,	  and	  
recreational	  activities	  in	  order	  to	  provide	  continuity	  of	  care	  between	  the	  two	  systems.	  
	  
Environmental	  barriers	  play	  a	  role	  in	  participation	  in	  both	  daily	  activities	  and	  social	  
roles;	  minimizing	  the	  gap	  between	  the	  individuals’	  functional	  abilities	  and	  the	  demands	  
of	  the	  social	  and	  physical	  environment	  could	  occur	  with	  adaptations	  to	  the	  environment	  
and	  the	  provision	  of	  assistive	  technology	  and	  augmentative	  communication.	  
Coordination	  of	  services	  including	  equipment	  vendors	  and	  technology	  companies	  could	  
adapt	  the	  home	  and	  school	  environment.	  Appropriate	  training	  on	  equipment	  use	  by	  
physical	  and	  occupational	  therapists	  could	  facilitate	  independence	  in	  both	  daily	  





Transition	  programs	  could	  incorporate	  self-­‐reporting	  by	  the	  adolescents	  with	  CP	  
whenever	  possible	  to	  promote	  autonomy,	  improve	  self-­‐confidence	  and	  provide	  young	  
adults	  with	  CP	  the	  knowledge	  and	  skills	  required	  to	  negotiate	  the	  adult	  health	  care	  
system	  independently.	  As	  the	  provision	  of	  emotional	  support	  played	  a	  significant	  role	  in	  
the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP,	  transition	  clinics	  could	  incorporate	  
alternative	  strategies,	  such	  as	  peer	  support	  groups,	  mentors	  or	  adult	  role	  models	  to	  
augment	  the	  family	  support.	  This	  could	  be	  beneficial	  in	  improving	  the	  health	  status	  and	  
satisfaction	  with	  life	  in	  young	  adults	  with	  CP.	  Planning	  ahead	  for	  long	  term	  needs	  and	  
promoting	  acquisition	  of	  developmentally	  appropriate	  self-­‐management	  skills	  and	  
competencies	  teach	  young	  adults	  with	  CP	  that	  leaving	  the	  pediatric	  care	  system	  is	  not	  a	  
precursor	  for	  drastic	  declines	  in	  health.141	  
Coordination	  among	  medical	  professionals,	  services,	  companies,	  families	  and	  young	  
adults	  with	  CP	  to	  address	  activity	  limitations	  
Individuals	  with	  CP	  are	  often	  perceived	  to	  be	  in	  poor	  health	  due	  to	  the	  presence	  of	  
physical	  impairments	  or	  deficits	  and	  therefore	  are	  often	  excluded	  from	  health	  
promotion	  efforts.1	  This	  study	  found	  that	  many	  young	  adults	  with	  CP	  did	  not	  participate	  
in	  moderate	  to	  high	  intensity	  physical	  activity	  or	  stretching	  and	  strengthening	  programs.	  
Given	  the	  many	  health	  benefits	  (physical,	  social	  and	  psychological)	  associated	  with	  
physical	  activity,	  physical	  and	  occupational	  therapists	  could	  coordinate	  instruction	  and	  




mechanism	  to	  incorporate	  physical	  activity	  into	  the	  daily	  routines	  of	  young	  adults	  with	  
CP	  once	  they	  transition	  out	  of	  the	  pediatric	  system.	  Physical,	  occupational	  and	  
recreational	  therapists	  could	  also	  coordinate	  with	  fitness	  professionals	  in	  local	  
communities	  to	  identify	  potential	  fitness	  activities	  and	  environmental	  adaptations	  that	  
would	  provide	  young	  adults	  with	  CP	  access	  to	  local	  fitness	  and	  recreation	  programs.	  
Additionally,	  since	  feeling	  self-­‐conscious	  and	  not	  having	  anyone	  to	  work	  out	  with	  were	  
given	  as	  reasons	  for	  not	  participating	  in	  fitness,	  establishing	  mechanisms	  at	  fitness	  clubs	  
or	  recreational	  centers	  for	  providing	  exercise	  mentors	  or	  partners	  may	  enhance	  
participation	  of	  the	  young	  adult	  with	  CP	  in	  physical	  activity.	  
Coordination	  among	  medical	  professionals,	  services,	  companies,	  families	  and	  young	  
adults	  with	  CP	  to	  address	  participation	  restrictions	  
The	  results	  of	  this	  study	  demonstrate	  that	  participation	  in	  daily	  activities	  and	  social	  roles	  
is	  based	  on	  the	  level	  of	  functional	  impairment	  and	  the	  presence	  of	  additional	  
impairments.	  Coordination	  among	  many	  professionals	  and	  services	  is	  needed	  to	  
improve	  participation	  in	  daily	  activities	  and	  social	  roles.	  The	  services	  of	  occupational	  and	  
physical	  therapists,	  the	  provision	  of	  assistive	  devices	  and	  adaptations	  to	  home	  
environment	  would	  enhance	  participation	  in	  daily	  activities.	  Additionally,	  the	  
coordination	  of	  services	  among	  physical,	  occupational	  and	  recreational	  therapists,	  as	  
well	  as	  school	  and	  vocational	  counselors	  would	  improve	  participation	  in	  social	  roles,	  
especially	  with	  the	  provision	  of	  assistive	  devices,	  augmentative	  communication	  and	  




requires	  a	  coordinated	  effort	  by	  both	  the	  rehabilitation	  and	  school	  systems	  in	  order	  to	  
plan	  and	  prepare	  the	  young	  adult	  with	  CP	  for	  future	  independent	  living,	  education	  and	  
employment.	  Similar	  to	  their	  able-­‐bodied	  peers,	  obtaining	  advanced	  education	  
facilitates	  employment	  and	  will	  serve	  to	  enhance	  independence,	  increase	  participation	  
and	  potentially	  enhance	  satisfaction	  with	  life	  for	  young	  adults	  with	  CP.	  While	  not	  all	  
young	  adults	  with	  CP	  are	  able	  to	  advance	  their	  education	  beyond	  high	  school	  due	  to	  
physical,	  cognitive	  and	  communication	  impairments,	  coordination	  between	  physical,	  
occupational	  and	  vocational	  therapists	  could	  identify	  opportunities	  and	  provide	  
necessary	  environmental	  adaptations	  for	  young	  adults	  with	  CP	  to	  acquire	  vocational	  
skills	  to	  seek	  employment,	  decreasing	  the	  daily	  demands	  on	  the	  parent,	  and	  enhancing	  
social	  interactions	  for	  the	  young	  adult	  with	  CP.	  
General	  Summary	  
One	  area	  that	  is	  significantly	  lacking	  in	  the	  Unites	  States	  is	  the	  development	  and	  
utilization	  of	  registries.	  In	  the	  Europe	  and	  Australia,	  registries	  have	  been	  developed	  to	  
document	  the	  incidence	  of	  specific	  conditions,	  in	  addition	  to	  tracking	  treatments	  and	  
outcomes	  over	  time.	  The	  development	  of	  a	  registry	  in	  the	  United	  States	  would	  enhance	  
our	  understanding	  of	  the	  factors	  that	  impact	  the	  health	  of	  young	  adults	  with	  CP,	  in	  
order	  to	  identify	  areas	  for	  change.	  	  
	  
It	  is	  hoped	  that	  by	  linking	  young	  adults	  with	  CP	  and	  their	  families	  with	  the	  appropriate	  




and	  facilities,	  reducing	  environmental	  barriers,	  providing	  vocational	  training	  and	  
empowering	  youth	  to	  take	  control	  of	  their	  lives,	  we	  can	  enhance	  participation	  and	  
improve	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	  CP.	  
RECOMMENDATIONS	  FOR	  FUTURE	  RESEARCH	  
Research	  to	  reduce	  the	  impact	  of	  impairments	  in	  body	  and	  structure	  
This	  study	  found	  that	  the	  presence	  of	  pain,	  fatigue	  and	  depression	  were	  prominent	  in	  
this	  population	  of	  young	  adults	  with	  CP.	  Future	  research	  should	  examine	  the	  complex	  
relationship	  among	  these	  factors	  in	  order	  to	  determine	  areas	  for	  intervention.	  In	  order	  
to	  focus	  treatment	  interventions	  for	  young	  adults	  with	  CP,	  future	  studies	  should	  
examine	  whether	  contextual	  factors	  (family	  patterns,	  socioeconomic	  status,	  individual	  
experience),	  adolescent	  developmental	  variables	  related	  to	  transitioning	  to	  adulthood	  
or	  factors	  related	  to	  their	  disability	  (pain,	  fatigue,	  loss	  of	  function	  and/or	  decreased	  
physical	  activity	  and	  participation)	  impact	  depression	  in	  young	  adults	  with	  CP.	  	  
Research	  to	  improve	  physical	  activity	  
The	  results	  of	  this	  study	  found	  that	  participation	  in	  moderate	  to	  high	  intensity	  physical	  
activity	  was	  limited	  in	  young	  adults	  with	  CP.	  Future	  research	  should	  examine	  whether	  
incorporating	  activities	  at	  various	  intensity	  levels	  during	  childhood	  and	  adolescence	  
when	  parents	  are	  available	  to	  assist	  and	  encourage	  participation,	  facilitates	  continued	  
participation	  in	  physical	  activity	  during	  young	  adulthood.	  While	  Healthy	  People	  2020	  




should	  determine	  whether	  the	  recommended	  guidelines	  for	  physical	  activity	  are	  
appropriate	  for	  all	  individuals	  with	  CP,	  or	  whether	  they	  should	  be	  adjusted	  based	  on	  
gross	  motor	  function	  level.	  For	  able-­‐bodied	  individuals,	  the	  fitness	  benefits	  for	  the	  
various	  levels	  (low,	  moderate	  and	  high	  intensity)	  and	  types	  (aerobic,	  strengthening	  and	  
stretching)	  are	  well	  established.	  Future	  research	  should	  investigate	  the	  impact	  of	  
different	  activities	  at	  varying	  levels	  of	  intensity	  on	  fitness	  in	  order	  to	  determine	  the	  
health	  benefits	  of	  specific	  activities	  for	  individuals	  with	  CP,	  and	  to	  make	  specific	  
recommendations	  regarding	  physical	  activities	  for	  individuals	  with	  CP	  across	  the	  lifespan.	  
The	  results	  of	  this	  study	  also	  found	  that	  environmental	  barriers	  impacted	  participation	  
in	  physical	  activity	  and	  recreation.	  Investigation	  of	  the	  role	  environmental	  adaptations	  
have	  on	  reducing	  these	  barriers	  could	  improve	  participation	  of	  physical	  activity	  during	  
adulthood.	  
Research	  to	  enhance	  participation	  
This	  study	  found	  that	  all	  types	  of	  environmental	  barriers	  (physical/	  structural,	  
work/school,	  attitudes/support,	  services/assistance	  and	  policies)	  impacted	  participation	  
of	  young	  adults	  with	  CP	  in	  daily	  activities	  and	  social	  roles.	  Future	  research	  should	  
specifically	  evaluate	  each	  of	  the	  subdomains	  of	  the	  CHIEF	  to	  identify	  potential	  areas	  of	  
the	  environment	  that	  could	  be	  changed	  to	  reduce	  the	  barriers	  for	  all	  individuals	  with	  CP	  
regardless	  of	  the	  functional	  abilities.	  Advanced	  education	  facilitates	  employment	  and	  
financial	  independence;	  future	  studies	  should	  focus	  on	  determining	  the	  factors	  that	  




the	  use	  of	  technology	  increases,	  future	  studies	  should	  determine	  how	  these	  
advancements	  in	  technology	  could	  enhance	  independence	  and	  opportunities	  for	  
acquisition	  of	  adult	  social	  roles.	  
	  
Recently,	  research	  has	  been	  focused	  toward	  identifying	  potential	  interventions127	  and	  
vocational	  rehabilitation	  services128;	  129	  to	  improve	  employment	  outcomes	  for	  young	  
adults	  with	  physical	  disabilities.	  Since	  the	  acquisition	  of	  adult	  social	  roles	  is	  extremely	  
important	  in	  facilitating	  independence,	  future	  research	  should	  continue	  to	  investigate	  
potential	  interventions	  and	  services,	  such	  as	  interview	  training,	  “role”	  models,	  on-­‐the-­‐
job	  training,	  job	  placement	  assistance,	  on-­‐the-­‐job	  support,	  maintenance	  services,	  and	  
rehabilitation	  technology128;	  127	  that	  could	  enhance	  employment	  opportunities	  for	  young	  
adults	  with	  CP.	  
General	  research	  ideas	  
To	  date,	  many	  of	  the	  large	  studies	  evaluating	  impairments,	  activity	  limitations	  and	  
participation	  restrictions	  have	  been	  performed	  in	  Europe	  and	  Australia.	  Expanding	  a	  
survey	  similar	  to	  the	  present	  study	  to	  a	  larger	  group	  of	  individuals	  across	  the	  entire	  
United	  States	  would	  provide	  enhanced	  understanding	  of	  the	  issues	  impacting	  young	  






Lincoln	  and	  Guba,	  1985,	  proposed	  that	  the	  purpose	  of	  research	  inquiry	  is	  to	  “resolve”	  
the	  problem	  or	  question	  by	  accumulating	  sufficient	  knowledge	  to	  lead	  to	  an	  enhanced	  
understanding	  or	  explanation.142	  As	  this	  study	  utilized	  quantitative	  survey	  methodology	  
only,	  it	  is	  important	  that	  future	  studies	  incorporate	  mixed	  methodology	  to	  gain	  a	  
thorough	  understanding	  of	  the	  comprehensive	  factors	  that	  impact	  health	  and	  well-­‐
being.	  Integrating	  data	  from	  both	  quantitative	  and	  qualitative	  methods	  will	  enhance	  
understanding	  of	  the	  factors	  that	  impact	  the	  health	  and	  well-­‐being	  of	  young	  adults	  with	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